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áe/2B�CK-0Î^S^/2W�Ì9B�S V C�-9\`a�W�S^éoÍR-YÎRa�/2ÏM-�çY-7-9W V -9Ïb-91^57AR- V /OÎ±/�68-Y/2W*Î±59Z�Z�/OÎ^C*/2ÍRC�59H
6Ù/2C�ST\¤ÌoB�S V Ì9-9W�-7Bv/2C�S^57W�Ò=?@-9Z�4OL2Q��OÕ�42Úãa�-Ð68-9C�a�5 V Î@Ìo-9W�-7B	/21T1TÞàÍRC�ST1TSTìO-�W�-0Î^C�- V \`-91�1
Î^ÍRç V STÏMS^ÎsS^59W.C�5¨Ìo-9WD-9B	/2C�-�C�a�-Ð\�5768ARÍ�C�/2C�S^57W�/21068-0Î^a�/2B`59ÍRW V Ìo-Y5768-9C�B�ST-YÎq42Úãa�-
ÌoB�S V Ìo-9WD-9B	/2C�S^59W.S^Î@Ìo-9W�-7B	/21T1TÞ%/2ÍRC�596Ù/2C�ST\¤/2W V \�/2W.a*/2W V 1�-�-7Û�C�B�-768-91TÞß\�5768AR1T-9Û
Ìo-05968-7C�B�ST-0Î�42FIÝRöãÔKÚãâYöã÷GøþS^Î±/�×�WDSTC�-9HKÏ´571TÍR68-�ú�Í�1�-9B��0,�/2ÏMST-7BhHKFIC�59_b-0Î�\]5 V -
[.a�ST\`a.ÍRC�ST1TSTìO-YÎ�\`ÍRçbS�\�/210\`-71T1^Î�42EGC�C�B�STçYÍ�C�-0Î±59Z�FIÝRöãÔKÚãâYöã÷GøþSTW�\`1TÍ V -¨/2ÍRC�576Ù/2C�ST\
\`-91T1 V S�ÏMS^Î^S^57Wô/2W V¶V 596Ü/2STWèçã59ÍRW V /2B�Þ V -9\]5968A@50Î^STC�S^59W�ZKB�576 /@\]5968ARÍRCK-7BhH�/2S V - V
V -YÎ^S^Ì9W�Ò=á�EG3.Õ�Î^Í�B�Z�/2\`- V -9×RW�STC�S^57W�42Úãa�-Ð\]5 V -�S^Î�ÍRAR[.STW V STW.C�a�-ÐSTW�ÏMS^Î^\`S V
Bh-YÌ9S^59W�Î^QM/2W V õ�ÍRÛï1TST68STC�-7BvÎ±/2Bh-¨/2Ï´/2ST1^/2çY1T-�C�5ÐB�- V Í�\`-ß50Î^\`ST1T1^/2C�S^59W*Î�W�-Y/2B�Î^a�57\`_¬Î�4
ÔKW�ÏMS^Î^\`S V B�-0ÌoS^57W�Î�ÍRC�ST1TSTìO-�áe/2B�C�-0Î^S^/2W8Ì9B�S V C�57A±571^5YÌ9Þ�Q9[.aDST1T-G/¢ARB�S^Î^6Ù/2C�ST\}Ì9B�S V Ìo-7W�H
-7Bv/2C�59B�Ò=ÍRW V -9B V -7ÏM-71^59AR68-7W�C�Õ�S^Î�Í@Î^- V Z�59B*ÏMS^Î^\]57Í±Î�Bh-0ÌoS^59W*Î�42E¶Î@Î^a�59[.W.STWèâbS^ÌoH
ÍRB�-�ðM4�U2QvC�a�-�áe/2B�C�-0Î^S^/2WòÌoB�S V 68-9C�a*5 V ARB`5 V ÍR\�-0Î�B	/2ARS V Î^ÍRç V STÏMSsÎ^S^59Wò59ZYB`5Y57CY\`-91T1^ÎsQ
/2W V /�_bW�57[.Wß\`-91T1D/OÎ^AR-7\�C0B	/2C�S^5�Z�57B�-Y/OÎ^-¤59ZYBh-9\]57W�Î^C�B�ÍR\`C�S^59Wò57ZYZ�/2\`-�STW�Z�57B�6Ù/2C�S^57W�4
F�591�Í�C�S^57W�ÌoB�S V / V /2ARC�/2C�S^59W.SsÎ�STW�\`1TÍ V - V [.STC�a�STWèCKaD-�\]5 V -9QOÍ@Î^STW�ÌßÎ^-9Ïb-9B	/210Í±Îs-9BhH
Î^-71T-9\`C�- V ZKÍRW�\`CKSs59W�Î�42Ú�a�-�\]5 V -¨59Z®Z�-9B	Î�-9Û�C�Bh-768-91TÞàZ�/OÎsC�Í@Î^-7B�Î^-7C�ÍRA½C�ST68-0Î^QM57W.C�a�-
59B V -9B�59ZDðMN�C�5ÐPMN�68STW�ÍRC�-YÎ�4

FIÍRB�Z�/2\`-Ð?±-7ARB -0Î^-7W�C�/2C�S^59W

ÚãaD-¨Î^ÍRB�Z�/2\�-GÌo-05968-7CKB�ÞßS^Î�STW�ARÍ�C´/OÎ@/±C�B�S^/2W�ÌoÍR1^/2C�- V Î^ÍRB�Z�/2\�-�68-YÎ^a*4�Úãa�S^ÎR68-0Î^aèS^Î
ARB`59ÏMS V - V çYÞàC�a�-Ð-9W�Ì9STW�-9-7B�STW�Ì}\]5968ARÍRC�-9B�/2S V - V½V -0Î^S^ÌoWôÒ=á�EG3�Õ�A@/2\`_¬/OÌ9-�Í@Î^- V
C�5 V -7×�W�-ÐC�a�-�\]59WD×±ÌoÍRBv/2C�S^57W�42ñ�ÞàSTW�C�-7B�Z�/2\`STW�Ì�[�S�CKaèCKaD-�á�Ee3 A@/2\�_ã/OÌo- V STBh-7\�C�1TÞ`Q
\]59W�Ïb-9B	Î^S^59Wô59Z�Ìo-05968-7C�B�ÞßC�5�á�âb3ÖÎ^ÍRB�Z�/2\�- V -9×RW�STC�S^59W�ÎRS^Î�-91TST68S�W�/2C�- V 42Úãa�-¨Î^ÍRB�H
Z�/2\`-ÐS�WèC�a�-�á�EG3�×�1T-�S^Î V -9×RW�- V /OÎ¢/±1TS^Î^C´57Z��@Q��bQb/2W V! \]5059B V S�W�/2C�-YÎ@/2W V /@\�57W�H
W�-7\�C�STÏbSTC�ÞeSTW¨C�a�-�Z�59B�6 57ZYC�a�Bh-7-�W�5 V -�W�ÍR68çb-7BvÎM\]59B�Bh-YÎ^A@57W V STW�Ì�C�5�C�a�-�STW V ST\`-YÎ´59Z
C�a�-ÐZ�59B�68STW�Ì}A@57STW�C�Î±59Z�-0/2\`a.C�B�S^/2W�Ì91T-�6Ù/2_YSTW�Ì}ÍRA¶C�a�-ßÎ^ÍRB�Z�/2\�-042ÚãaD-ßÌo-05968-7C�B�Þ

" # $ % & ' ( ) * + , ' - - . # / # 0 # 1 $ # 1 2 3 4 , 5 # - 0 & ' 1



5

Z�/2\`-9C�Î±/2Bh-¨59B�ST-9W�C�- V ÎsÍ�\`a.C�a�/2CDC�a�-¨Î^Í�B�Z�/2\`-�W�57B�6Ù/21sÎ�A@59STW�CDSTW�C�5ÐC�a�-�\]5768A�ÍRC�/2H
C�S^59W*/21 V 576Ù/2STW�42FIÍRç¬Îs-9C�Î±57Z�CKaD-�Z�/2\`-9C�Î�\]/2W.çY-ßÌ9B`59ÍRAR- V C�5YÌo-7C�a�-9B*STW�/ÓÎ^-7B�ST-YÎ±57Z
EeFIá�Ô;ÔM×�1T-0Î^QYÎ�5�C�a�/2CbSTWàCKaD-G/OÎ�Îs-968çY1TÞ½57ZMC�a�-�Z�/2\`-YÎ¢57ZMC�a�-eÌoB�S V�V -0Î^\`B�STçY- V çY-71^59[}Q
-0/2\�a.\]/2W.çY-ß/OÎqÎ�59\`S^/2C�- V [.STC�a�/�A@/2B�CKS�\�ÍR1^/2B*ç¬57Í�W V /2B�Þà\]59W V STC�S^57W.C�ÞbAR-ßÎ^ÍR\`a�/OÎ
W�57H�Î^1TSTARQMÎ^Þb6868-7C�B�Þ`QO\`a�/2Bv/2\`C�-7B�S^Î^C�ST\¤Î^1TSTA¶[�/21T1TQO-7C�\�4

�ïB�S V �ï-7W�-9B	/2C�S^59W
ÚãaD-�\]59W�ÎsCKB�ÍR\�C�S^57W�59Z�C�aD-�áe/2B�CK-0Î^S^/2W�Ì9B�S V Î�[.STC�a�STW.FIÝRö�Ô;Ú�âbö�÷¨øþçY-YÌ9STW�Î�[.STC�a�/
çã59ÍRW V /2B�ÞàZ�/2\�-Ð×�1T-Ð\�57W�Î^S^Î^C�STW*Ìà59Z�C�B�S^/2W�ÌoÍR1^/2B*Z�/2\�-7C�Î V -YÎ^\`B�STçbSTW*Ìà/21T1�L�Z�/2\`-YÎ±57Z
C�a�-¨ÌoB�S V QOSTW�\`1TÍ V STW�Ì}C�a�-Ðç¬5 V ÞòÎ^Í�B�Z�/2\`-Y42âã59B*ÏMS^Î^\]59Í@Î±/2W�/21TÞãÎ^S^Î±Ò=W�57C�S�W�\�1�Í V - V STW
C�a�S^Î�Bh-7A±57B�C�Õ�C�a�-ÐARB�SsÎ^6Ù/2C�ST\ïÌ9B�S V Ìo-7W�-9B	/2C�59B*[�59ÍR1 V çb-Ð-768A�1s59Þb- V C�5ÐçbÍRST1 V /2W
STW�STC�S^/21DÌoB�S V ÎsÍ�STC�/2çY1T-�Z�57BãÏMS^Î^\]59Í@Î*/2W�/21TÞ¬ÎsS^Î�4üÚ�a�-�áe/2B�C�-YÎ^S^/2WòÌ9B�S V [�59ÍR1 V C�a�-7WßÍ±Î^-
C�a�-¨59ÍRC�-9B*1^/2Þb-7B�57Z�C�a�-�ARB�S^Î^6Ù/2C�ST\¤ÌoB�S V /OÎ�STC�Î�çã57Í�W V /2B�Þ%Î^ÍRB�Z�/2\`-042E¶Î±Î^a*59[.W.STW
âbS^Ì9Í�Bh-ÐðM4 ðOQOFIÝ�ö�Ô;Ú�âbö�÷¨øþ×RW V Î�C�a�-�STWDCK-7B	Î^-9\`C�S^59W.çY-7C�[�-7-9WèC�a�-�áe/2B�C�-YÎ^S^/2W.\`-71T1^Î
/2CDC�a�-�çã57Í�W V /2B�Þ%/2W V C�a�-ßÎ^ÍRB�Z�/2\�-ÐZ�/2\`-YÎ^QM/2W V \]59W*Î^C�B�ÍR\�C�Î±Îs6Ù/21T1T-9B*Z�/2\`-9C�Î�STW.C�a�-
STW�C�-7BvÎ^-7\`CKSs59W.AR1^/2W�-Ð[.a�ST\`a�/2Bh-�Í@Î^- V C�5�Bh-7\�57W�Î^C�B�Í�\`CD-Y/2\`a.\`ÍRCDç¬57Í�W V /2B�Þà\`-91T1^4
ÚãaDÍ±Î^QOC�a�-Ðçã59ÍRW V /2B�Þà\`-71T1^Î�\]59W�C�/2STW.A@57B�C�S^57W�Î±57Z�CKaD-ßÎ^ÍRB�Z�/2\�-Ðç¬57ÍRW V /2B�Þ%/2W V
STW�a�-7Bh-9W�C�1TÞß\�/2ARC�ÍRB�-ÐC�a�-¨Î^Í�B�Z�/2\`-�Bh-0Î�591TÍRC�S^59W.ARB`59ÏbS V - V çbÞßCKaD-�Í@Î^-9B*STW.C�a�-
çã59ÍRW V /2B�ÞàZ�/2\�-Ð×�1T-042Úãa�-ÐW�ÍR68çb-7B�57Z�Î^ÍRçbC�B�S^/2W�Ìo1T-0Î±Ò=çã59ÍRW V /2B�ÞßZ�/2\�-7C�Î�Õ�\]59W�H
Î^C�B�Í�\`C�- V [.STC�a�STW.-0/2\`a�Î^Í�B�Z�/2\`-�Z�/2\`-7CDBv/2W�Ì9-ß57W.C�a�-ß57B V -7B�57Z�PÓC�5ßUON2QOçYÍ�C*/21T1yCKaD-
Î^ÍRçbC�B�S^/2W�Ìo1T-0Î¢/2Bh-�\]59AR1^/2W�/2B´[.STC�a�C�a�-G57B�S^ÌoSTW�/21IZ�/2\`-9C¬ÒKÌo-05968-7C�B�Þ¨Z�/2\`-9C�ÕOARB`59ÏMS V - V
STW.C�a�-ÐZ�/2\`-�×�1�-Y42ú±/2\�aèç¬57Í�W V /2B�Þ%Î^ÍRçYCKB�S^/2W�Ì91T-�S^Î�\]57W�W�-9\`C�- V C�5¨/�Í�W�S^éoÍR-�áe/2B�C�-9H
Î^S^/2W�çã59ÍRW V /2B�Þ¨\`-91T1^4qÚãa�-GÎ^S�ìO-G59ZMCKaD-�áe/2B�C�-0Î^S^/2Wè\`-71T1^Î^Qb/2W V Bh-YÎ^ÍR1TC�STW�ÌÐW�ÍR68çb-7B�59Z
ÌoB�S V 1T-9ÏM-71^Î^QOS^Î V -7CK-7B�68STW�- V çYÞàC�a�-¨Î^STìO-ß57Z�C�a�-�Z�/2\`-7C�ÎRA�B`57ÏMS V - V STW.C�a�-ÐZ�/2\�-Ð×�1T-04
F�596%-�\]59W�C�B`591yS^Î�ARB�57ÏMS V - V çYÞ%Î^-7CKC�STW*Ìà/ÓÎ^\]/21T-�Z�/2\`C�59B�Ò=çYW V Î^\�/21T-0Õ�Z�57B�C�a�-ÐZ�/2\�-7C�Î
59Wè-Y/2\`a.Z�/2\`-9QM/2W V /�68STW�S�68Í�6æáe/2B�C�-YÎ^S^/2Wè\�-71T101T-7W�ÌoC�a.C�-9B�6ÑÒ V Û�ÞbìO68STW�Õ=QOS�W.C�a�-
STW�ARÍRC V -7\`_¬4

Geometry
Facet

Cell

Boundary
Facets
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EeW%59\`C�B�-7- V /2C�/�Î^C�B�Í�\`C�ÍRB�-�S^Î�Í±Î^- V C�5eÎ^C�57B�-�STW�Z�59B�6Ù/2C�S^59WàZ�57B¬-0/2\�aàáe/2B�C�-YÎ^S^/2Wà\`-91T1
V Í�B�STW�Ì}C�a�-ÐBh-9\`ÍRBvÎ^STÏb-ßÌoB�S V Ìo-7W�-9B	/2C�S^59WèA�B`57\�-0Î�Î�42EÖÎ^Í�ç V STÏMS V - V \`-91T10ARB`5 V ÍR\`-YÎ
-7S^Ìoa�CDW�-7[ 59Z®Z�Î^ARB�STW�Ì}\`-71T1^Î^QM/OÎ±Î^a�57[.W.STW.âbS^Ì9Í�Bh-ÐðM4�UO42Úãa�-ÐA@/2B�-7W�CDS^Î�Bh-9C�/2STWD- V STW
C�a�-¨ÌoB�S V /2ZKC�-7B*C�a�-¨Î^ÍRç V STÏMS^Î^S^57W�4�Úãa�-ÐSTW�Z�57B�6Ù/2CKSs59WôÎ^C�59Bh- V Z�59B*-0/2\�aè\`-91T1y\]59W�Î^S^ÎsC�Î
59Z0C�a�-ïÌ91^59çã/21]STW V -7Ûß59Z0C�a�-�A@/2Bh-9WDC0\�-71T1TQvC�a�-¤Ìo1^57çã/21]STW V ST\`-YÎ*57ZYC�a�-�-9S^Ì9a�C0\`a�ST1 V B�-7W
C�a�/2CD6Ù/2Þà-7Û�S^Î^C*/2W V C�a�-ßÌ9B�S V 1T-7ÏM-91�57Z�C�a�-�\`-71T1^42Úãa�-¨ÌoB�S V=< 1T-7ÏM-71?>vBh-7ZK-9B	Î�C�5�C�a�-
W�ÍR68çb-7B�59ZYC�ST68-YÎDC�a�-�B�5059CY\`-71T1�a�/OÎDçb-7-9WßBh-9\`Í�B	Î^STÏM-71TÞ�Î^Í�ç V STÏMS V - V C�5�\`B�-0/2C�-�CKaDS^Î
A@/2B�C�ST\`ÍR1^/2B�\`a�ST1 V 42FISTW�\`-ÐC�a�-�A@50Î^STC�S^59W�57Z�-Y/2\`a�57Z®Z�Î^ARB�STW�Ì}\`-91T1RÒ=STW.Bh-91^/2C�S^57W.C�5�STC�Î
A@/2Bh-9W�C�Õ�S^Î�ARBh- V -7C�-9B�68STW�- V STWèCKaD-ßÎ^ÍRç V STÏMSsÎ^S^59W.ARB`59\`-0Î�Î±Ò V Í�-ÐC�5�C�a�-Ðáe/2B�C�-0Î^S^/2W
C�59A@571^5YÌ9Þ¬Õ�C�a�-�WD-9S^ÌoaDç¬57B�STW*Ì}\`-91T10STW V ST\`-0Î�\�/2WôéOÍRST\`_b1TÞàçY- V -7C�-9B�68STW�- V 42ÔKW�/ V�V STH
C�S^59WDQO6Ù/2W�Þ%57Z�CKaD-ßÎ^-0/2Bh\�a.ARB`57\�- V Í�Bh-YÎR6Ù/2_b-�-7Z®×�\`ST-7W�CDÍ@Î^-ß57Z�C�a�-ß57\�C�Bh-7- V /2C�/
Î^C�B�Í�\`C�Í�Bh-04

ÔKW�STC�S^/21@�ïB�S V ?±-7×�WD-968-7W�C
ÚãaD-�STW�STC�S^/210áe/2B�C�-YÎsS^/2W�ÌoB�S V S^Î@Ìo-9WD-9B	/2C�- V ç¬/OÎs- V 59W.C�a�-ÐBh-YÎ�571TÍRCKSs59W�57Z�C�a�-�C�B�S^/2W�H
ÌoÍR1^/2C�S^59Wô59Z�-0/2\�aô59Z�C�a�-¨Î^Í�B�Z�/2\`-YÎ�STWèCKaD-�çã59ÍRW V /2B�ÞòÎ^Í�B�Z�/2\`-�×R1T-Y42Ee1T1�Î^ÍRB�Z�/2\`-0Î
/2Bh-�C�B�S^/2W�ÌoÍR1^/2C�- V QOSTW�\`1TÍ V S�W�Ì}C�a�-ÐZ�/2B�HK×R-91 V çã59ÍRW V /2B�ST-0Î�4
�ï-7W�-7Bv/21T1TÞ`QOC�a�-¨Î^Í�B�Z�/2\`-
59ZDC�a�-ÐÏM-7a�ST\`1T-¨57Z�STWDCK-7Bh-YÎ^CM[.ST1T1y\�57W�C�/2STWô/�68ÍR\`a V -7W�Î^-9B´68-YÎ^aô57Z�C�B�S^/2W�ÌoÍR1^/2B*Z�/2\`H
-7C�ÎbCKa*/2W¨Z�/2BhHK×�-71 V çã59ÍRW V /2B�ST-YÎ�4�Ú�a�-�B`5059Cy\`-91T1 V -7×�W�- V çYÞïC�a�-�çã59ÍRW V /2B�ÞïZ�/2\`-�×�1T-
S^Î�C�-9B�68- V ÌoB�S V 1T-7ÏM-71�U2Q0/2W V S^Î¢ÎsÍ�ç V STÏMS V - V S�W�C�a�-A�@QB�YQY/2W V� V STBh-7\`CKSs59W�Î�Bh-YÎ^ÍR1TC�H
STW�Ì�STWà-9S^ÌoaDC¬59Z¥Z�Î^ARB�STW�Ì�\`-91T1sÎ¢/2C¬Ì9B�S V 1T-7ÏM-71IðM4üâbS^ÌoÍRBh-�ðM4�U�Î^a�57[�Î�C�a�-eÎ^ÍRç V STÏbS^Î^S^59W*4
ú±/2\�aô59Z®Z�Î^ARB�STW�Ì}\`-71T10S^Î�Bh-9\`ÍRBvÎ^STÏb-91TÞòÎ^Í�ç V STÏMS V - V çã/OÎ^- V 59W�/�\`-71T101T-9W*ÌoC�a�H�Î^\]/21T-
\`B�STC�-7B�S^57W�42Ú�a�-�1T-7W�ÌoC�a�Î^\]/21T-¨59Z�-0/2\`a.\�-71T10S^Î�\]596%A±/2Bh- V [.STC�a.C�a�-Ð1T-7W�ÌoC�a�Î^\]/21T-¨59Z
/21T10C�a�-¨Ìo-05968-7CKB�ÞàZ�/2\`-7C�ÎRCKa*/2C*/2B�-Ð\]59W�C�/2STW�- V [�S�CKaDSTW.C�a�-�\`-71T1�59B�/2Bh-�C�59ÍR\`a�- V çYÞ
C�a�-�\`-71T1^4qÚãa�-�\`-71T1I1T-9W�Ì9C�a8Î^\�/21T-�S^Î V -7×�WD- V /OÎRC�aD-�1T-9W*ÌoC�a859ZMC�a�-GÎsS V -0Î¢59ZMC�a�-�\`-71T1^4
ÚãaD-�1T-7W�ÌoC�a8Î^\]/21T-G57ZMC�a�-GÌ9-Y5768-9C�B�Þ¨Z�/2\�-7Cb\]/2W�çb- V -7×�W�- V /OÎ�CKaD-G/2ÏM-7Bv/OÌ9-�1T-7W�ÌoC�a
59ZDCKaD-�C�a�Bh-9-¨Î^S V -YÎ±57Z�C�a�-ÐZ�/2\�-7C�42Ô;Z�/�A@/2B�C�ST\�ÍR1^/2B*\`-91T10S^Î�1^/2B`Ìo-7B*CKa*/2W.C�a�-�Z�/2\`-7C
1T-7W�ÌoC�a�Î^\]/21T-Ð68Í�1TC�STAR1TST- V çYÞ%/�Í@Î^-7B�H�ÎsA�-7\`ST×�- V Î^\]/21T-ÐZ�/2\`C�57B�QOC�a�-Ð\`-91T10S^Î@Î^Í�ç V STH
ÏMS V - V 42Ú�a�S^Î�ARB`59\`-YÎ�ÎR\�57W�C�STW�ÍR-YÎ V 59[.Wè-Y/2\`a.çYBv/2W�\`a�57Z�C�a�-ß57\`CKBh-7- V /2C�/ÓÎ^C�B�ÍR\`H
C�ÍRB�-ÐÍ�WDC�ST1�/21T10\`-91T1^Î�[.STC�a�57ÍRC�57Z®Z�Î^ARB�STW�ÌàÎ�/2C�S^Î^ZKÞßC�a�-�1T-7W�ÌoC�a�Î^\]/21T-Ð\�B�STC�-7B�S^57W�4

3eÍRB�STW*Ì}C�a�-ßÎsÍ�ç V STÏMS^Î^S^57W.ARB�57\`-YÎ�Î^QMÌ9B�S V Î^6Ù5059C�a�STW�Ì�\�57W�Î^C�B	/2STW�C�Î±/2Bh-�-7W�Z�59Bh\`- V 4
,�5Ð\�-71T10\]/2W.a�/2ÏM-Ð6Ù59Bh-ÐC�a�/2W.Z�59ÍRB*W�-9S^Ì9a�çã59B	Î±59W�/2WDÞ%Î^S V -Y42Ú�a�S^Î�S^Î�-0éoÍ�STÏ´/21�-9W�C
C�5Ð1TST68STC�STW�Ì�C�a�- V STZ®ZK-7Bh-9W�\`-0Î�STWôÌoB�S V 1�-9ÏM-71^ÎRçb-7C�[.-9-7W�/ V ÿ�/2\`-9W�CM\`-91T1^ÎRC�5¨59WD-Y4�Úãa�S^Î
\]59W�Î^C�B	/2STW�CDS^Î�-7W�Z�59Bh\`- V Î�5ÐC�a�/2CDC�a�-ß57\�C�Bh-7- V /2C�/ÓÎ^C�B�ÍR\`CKÍRBh-�\]/2W.çY-�Í@Î^- V C�5ÐBv/2ARH
S V 1TÞ V -9C�-7B�68S�W�-ÐC�a�-�W�-7S^Ìoa�çã59B´STW�Z�57B�6Ù/2C�S^57Wô57ZDC�a�-Ð\`-71T1^Î@59W8/21T1RÌoB�S V 1T-9Ïb-91^Î�4�EeW�Þ
Bh-9×RW�-968-7W�CDBh-YÎ^ÍR1TC�STW�Ì}Z�B�576æC�a�S^Î�\]59W�ÎsCKB	/2STW�C*éoÍRST\�_Y1TÞàARB`59A@/OÌb/2C�-0Î�C�a�B`59Í@Ìoa.C�a�-
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ÌoB�S V 4üÚãaD-�Bh-0Î^Í�1TC�STW�ÌeÌoB�S V a�/OÎD×�W�-�Bh-YÎ�571TÍ�C�S^57Wà\`-71T1^Î�W�-0/2BãC�a�-�ç¬5 V ST-0Î^Q0/2W V \�50/2BvÎ^-
Bh-YÎ�571TÍRC�S^59W.\`-91�1^Î�STW.C�a�-ÐZ�/2B�×R-91 V 4

ÚãaD-�B`57çbÍ@Î^C�W�-0Î�Î�59ZYC�a�-eÌ9B�S V S^ÎD\�aD-9\`_b- V 4�áG/2B�C�-YÎsS^/2W%ÌoB�S V Ìo-7W�-9B	/2C�S^59Wß6Ù/2ÞGBh-0Î^ÍR1TC
STW.STW�Ï¬/21TS V \�-71T1^Î�[.a�ST\`a�/2Bh- V STÏMS V - V STW�C�5Ð68ÍR1TCKS�A�1�- V S^Î^C�STW�\`CDÏ´591TÍR68-0Î�W�-Y/2B*C�a�STW
Î^a�/2B�A¶B�-0ÌoS^57W�Î�42FIÝRöãÔKÚãâYöã÷GøþÍ@Î^-YÎ±/2Wô/2B�-0/ÓÎ^ÍR6868STW�Ìà/2ARARB`5Y/2\`a.C�5ßÎsÍ�6æC�a�-C�@Q
�bQ0/2W VD /2Bh-0/¢\�5768A@59W�-7W�C�Î�59ZbC�aD-�çã59ÍRW V /2B�ÞeZ�/2\�-7C�Î�STWà-0/2\�aà\`-71T1�C�a�/2CY1TST-YÎ*/21^59W�Ì
C�a�-Ðç¬57Í�W V /2B�Þ�42âYSTBvÎ^C�QOSTZ�/2WDÞ%59Z�C�a�-¨/2Bh-Y/�\]5968A@57W�-7W�C�Î±Î^Í�6æC�5ÐìO-9B`5Ð[.a�ST1T-�C�a�-
6Ù/2Û�ST68ÍR6 6Ù/OÌoWDSTCKÍ V -G57ZMC�a�-e/2Bh-Y/@\]5968A@57W�-9WDCbS^Î�W�59WDHKìO-9B`59Q7CKaD-9W�C�a�-�\`-91T1�6Ù/2Þ
çY-G/2WèSTWDÏ´/21TS V \`-91T1s4�FI-7\�57W V QoSTZM1^/2B`Ìo-�W�-0Ìb/2C�STÏM-G/2W V A@50Î^STC�STÏM-GÎ^ÍR686Ù/2C�S^59W*Î@57\�\`ÍRB
C�a�-7W�C�a�-�\`-91T1I6Ù/2ÞGçb-�STW�Ï´/21TS V 4qÚãa�-0Î^-�\�a�-7\`_¬Î¢/OÎ�Î^ÍRB�-�C�a�/2CbSTW�Ï´/21TS V \�-71T1^Î¢/2Bh-�-71TST68H
STW�/2C�- V 42âYS^ÌoÍRB�-ÐðM4 óÓST1T1TÍ@Î^C�Bv/2C�-0Î�Bh-9×RW�-968-7W�CDC�5ßê2×RÛ�ëÓ/2W.STW�Ï´/21TS V \`-91T1^4

�ïB�S V E V /2ARC�/2C�S^59W
÷GW�\`-�C�a�-ÐÏ´591TÍR68-¨ÌoB�S V a�/OÎRçb-7-9W.\`Bh-Y/2C�- V çã/OÎ^- V 57W.C�a�-ÐZ�/2\�-¨Ìo-05968-7C�B�Þ`QO\`-91T1^Î
[.STC�a�STW.C�a�-ÐÏ´571TÍ�68-¨ÌoB�S V /2Bh-¨Î^Í�ç V STÏMS V - V / V�V STC�S^57W�/21T1TÞ V ÍRB�S�W�Ì}C�a�-¨Î�591TÍRC�S^59W.C�5
Ï´/2B�S^59Í@Î�1T-7ÏM-91sÎ^Q V -7AR-9W V STW�Ìß59W.C�a�-Ð1^59\]/210õ±57[.×�-71 V Ì9Bv/ V ST-9WDC�Îq42FIÝ�ö�Ô;Ú�âbö�÷¨ø
\]59W�C�/2STW�Î�ÌoB	/ V ST-9W�CY\�5768ARÍ�C�/2C�S^57W�Î¢57Z´Î^-7ÏM-7Bv/21�ZKÍ�WD\�C�S^57W�Î¢ÎsÍ�\`a8/OÎ�Î^C�/2C�ST\±ARBh-YÎqÎ^Í�Bh-
59B*Ø�/2\�a.WDÍ�68çY-9B�42ÚãaD-YÎ^-ÐZKÍ�WD\�C�S^57W�Î±/2Bh-ßÎ^-71T-9\`C�- V çYÞàC�a�-ÐÍ±Îs-9B®QM/2W V /2Bh-ÐÍ±Î^- V C�5
Bh-9×RW�-G57B´\]5Y/2B	Î^-9W�C�a�-GÌ9B�S V 4qÚãa�-eÌoBv/ V ST-7W�C¬59ZM-Y/2\`a�\`a�5YÎ^-7W8/ V /2ARC�/2C�S^57WèZKÍRW�\`C�S^59W
S^Î�\]5968ARÍRC�- V /2\`B�50Î�Î�C�a�-Ð\`-91T1�/2W V 68ÍR1TC�STAR1TST- V çYÞ%/�1T-7W�ÌoC�a�Î^\]/21T-Y42Ú�a�S^Î�1T-7W�ÌoC�a
Î^\]/21T-�SsÎ�\�/21T\`ÍR1^/2C�- V ZKB`596æC�a�-Ð\`-91T10Ï´571TÍR68-ß/2W V S^Î�C�a�-7W�/ V ÿ Í±Î^C�- V çYÞ%/2Wè-9Û�A@59H
W�-7W�CDç¬/OÎ^- V 59W�/�Í@Î^-7B�Î^-71T-9\`C�- V C�-7B�6Ù42Ú�a�S^Î±ÌoSTÏb-YÎ±Î�5768-�\]57W�C�B�5710Z�59B�Î^ÍRAR-9B	Î�59WDST\
õ±57[+ÎR[.a�-9Bh-¨Î^a�59\`_¬ÎR\�/2Í@Î^-¨Î^Í�\`a.aDS^Ìoa�Ì9Bv/ V ST-9WDC�ÎRC�a�/2CDC�a�-�\`-71T1^Î�W�-0/2B�C�a�-¨Î^a�57\�_
C�-9W V C�5 V 5768STW�/2C�-�C�a�-¨/ V /2ARC�/2C�S^57W.ZKÍRW�\`CKSs59W�Î^C�/2C�S^Î^C�ST\]Î�4

ÚãaD-ßÎ^C�/2C�S^Î^C�ST\]/21�/2ARARB�50/2\`a.Í@Î^- V Z�59B�/OÎ�Î^-0Î�Î^STW�Ì}C�aD-�W�-7- V Z�59B�ÌoB�S V / V /2ARC�/2C�S^57W.S^Î
Î^a�57[.W.STW.âbS^Ì9Í�Bh-ÐðM4 PM42Úãa�S^Î±/2ARARB`5Y/2\`a V B	/26Ù/2C�ST\�/21T1�ÞàB�- V Í�\`-0Î�C�a�-�Bh-0éOÍRSTBh-968-7W�C
Z�57B�Í@Î^-9B V -9\`S^Î^S^57W�Î±/2çã59ÍRC*ÌoB�S V / V /2ARC�/2C�S^59W�4
EeW�1TST_Y-ß57CKaD-9B*áe/2B�C�-0Î^S^/2W�ÌoB�S V
Î^\`a�-768-YÎ^QOW�5Ð68STWF�06Ù/2Û¤\�-71T1�Î^STìO-¨59B*C�591T-7Bv/2W�\`-ÐW�-9- V Î�C�5�çY- V -9×RW�- V QM/2W V W�5

" # $ % & ' ( ) G + H ' I 1 ' J ' 1 2 3 K 7 1 L 1 / 7 - # 0 , ' - -

Ô W Ï / 1 S V á - 1 1 � / 1 S V á - 1 1
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Í@Î^-9BhH V -9×RW�- V êOÎ^-0éOÍR-7W�\�-0ëÓ59Z*/ V /2ARC�/2C�S^59WôÒKÎ^Í�\`a�/OÎ±/�WDÍ�68çY-9B�59Z�\`Þb\`1T-0Î�-Y/2\`a
a�/2ÏMSTW*ÌàÎ^-7ÏM-9B	/21�ÌoB�S V 1T-9ÏM-71^Î�[.STC�a�STW.-0/2\`a.\�ÞY\�1�-YÕK42?�/2C�a�-7B�QOC�a�-¨/2\�C�Í@/21�ÌoB	/ V S�-9W�C
STW�Z�57B�6Ù/2C�S^57W.S^Î�\]5768ARÍ�C�- V /2\`B`5YÎ�ÎR-9ÏM-7B�Þß\�-71T10STWèCKaD-�-7W�C�STB�- V 596Ù/2STW*42Ý�a�ÞãÎ^ST\]/21T1TÞbH
çã/OÎ^- V / V /2ARC�/2C�S^57W.ZKÍRW�\`CKSs59W�Î±ÒKÎ^-71T-7\�C�- V çYÞàC�a�-ÐÍ±Îs-9B	Õ=QMÎ^ÍR\�a�/OÎRA�Bh-0Î�Î^ÍRB�-¨59B
ÏM-71^59\`STC�Þ`QM/2B�-Ð\]/21T\�ÍR1^/2C�- V Í@Î^STW�Ì}C�a�-0Î^-¨ÌoB	/ V ST-7W�C�Î�42ÚãaD-�Í@Î^-9B�Î^ST68AR1TÞ V -7×�W�-0Î�C�a�-
C�a�Bh-YÎ^a*591 V Î±59Z�C�aD-�Ï´/21TÍR-YÎ@59W.C�a�-¨/ V /2ARC�/2C�S^57W.ZKÍRW�\�C�S^57W�/2CD[.a�ST\`a.\`-91T1^Î�[.ST1�10çb-
6Ù/2B�_b- V Z�57B�Bh-7×�W�-768-9W�C*57B V -91�-9C�S^57W�42Úãa�-0Î^-�C�a�Bh-0Î^a�591 V Î±Ò=\]/21T1T- V Ì9Bv/ V 68W�/2W V
ÌoB	/ V 68Û�Õ�/2B�-¨/2ARAR1TST- V C�5ÐCKaD-ßÎ^C�/2C�S^Î^C�ST\]Î±59Z�C�aD-ß/ V /2ARC�/2C�S^57W.ZKÍRW�\`C�S^59W�ÒKÎ�ÕK42?@-7×�W�-7H
68-7W�C*59\`\`Í�B	Î±/2ÍRC�576Ù/2C�ST\]/21T1TÞàZ�57B�\`-91T1sÎ�[.a�ST\`a.-9Û�\`-7- V C�a�-�C�a�Bh-0Î^a�591 V 42á�-71T1^Î
[.a�ST\`a.Z�/21T10çY-91^57[ C�a�-�1s59[.-9B*C�a�Bh-YÎ^a*591 V 59Z�C�a�-¨/ V /2A�C�/2C�S^57W.ZKÍRW�\`CKS^57W�/2Bh-
6Ù/2B�_b- V Z�57B V -91�-9C�S^59W*423e-91T-7C�S^59W�Òû[�aDST\�aè\�50/2BvÎ^-7W�Î�C�a�-¨ÌoB�S V ÕD59\`\�ÍRB	Î�Z�59B*\`-91T1^Î�S�W
[.a�ST\`a8/21�1 å \`a�ST1 V Bh-9Wàa�/2ÏM-�çY-9-7Wà6Ù/2B�_b- V 4qÚãaD-e59ç9ÿ -9\`C�STÏM-�S^Î�C�5�\`Bh-Y/2C�-e/¢Í�W�STZ�57B�6
Ï´/21TÍR-ß57Z�C�a�-¨/ V /2ARC�/2C�S^59WèZKÍ�W�\`C�S^57W�/2\�B`50Î�Î±/21T10C�a�-Ð\�-71T1^Î±/2W V /2Ï´57S V -7STC�a�-7B < a�59C
Î^A@59C�ÎM>`STWè[.a�ST\`a�1^/2B`Ìo-GÌoB	/ V ST-7W�C�Î�-9Û�S^Î^C�QY59B´Bh-0ÌoS^59W*Î@57ZD68STW�ST6Ù/21�ÌoB	/ V ST-7W�CM[.aD-9Bh-
\`-91T1^ÎR\�57Í�1 V çY-�Bh-76Ù59ÏM- V [.STC�a�57ÍRC V S^Î^C�ÍRB�çYSTW�Ì�C�a�-ßÎ�571TÍRCKS^57W�42EeZKC�-9B*Bh-9×RW�-968-7W�C
a�/OÎ�çY-9-7W.\]5968AR1T-7C�- V ÒK59B*C�a�-ÐC�/2B`Ìo-7CDW�ÍR68çb-7B�57Z�\`-91T1^ÎRS^Î�Bh-Y/2\`a�- V Õ=QOC�a�-¨ÌoB�S V S^Î
Î^6Ù5059C�a�- V Î^ÍR\`a.C�a�/2C*/ V ÿ�/2\�-7W�CD\`-91T1^Î V STZ®ZK-7B�çYÞàW*5�6Ù57B�-ÐC�a�/2W�57W�-ßÌoB�S V 1T-9Ïb-91^4

ÚãaD-�Í@Î^-9B*STW�ARÍRCD×�1T-Ð\�57W�C�/2STW�Î�C�a�-¨ÌoB�S V Ì9-9W�-7B	/2CKS^57W.\`-91T1yB�-0Î�591�Í�C�S^57W.C�-9B�6ÙÎ±Ò=çYW V H
Î^\]/21T-ß/2W VòV Û�ÞbìO68STW*Õ�[.a�ST\`a�/21T1^59[ \]59WDCKB`571�59Z�C�a�-Ð68STW�ST68ÍR6æáe/2B�C�-0Î^S^/2W.\`-91�1
Î^STìO-04�Úãa�-G/ V /2A�C�/2C�S^57Wô59ZDC�a�-�Ï´571TÍ�68-GÌoB�S V C�5�õ±59[.×R-91 V ÌoB	/ V ST-9W�C�ÎRS^Î�\�57W�C�B`571T1T- V
çYÞàC�a�-�C�-7B�6ÜÎ±ÌoB	/ V 68Û./2W V ÌoB	/ V 68W.STW.C�a�-ÐSTW�ARÍ�CD×R1T-Y4

E�Î�C�a�-ßÎ�571TÍRC�S^59W.ARB`59\`-7- V Î^QOBh-9×RW�-968-7W�CD-9Ïb-9W�C�Î±57\`\�ÍRB�AR-7B�Ss5 V ST\]/21T1TÞ�42á�-71T1^Î±/2Bh-
/ V�V - V 59B V -71T-9C�- V QM/2W V C�a�-ÐBh-YÎ^S V Í@/21�Î^ARST_b-0Î�C�a�-9WèZ�/21T1^Î�42Úãa�-¨Ìo-7W�-9B	/210C�Bh-9W V Z�57B
C�a�-ÐB�-0Î^S V Í±/210SsÎ�C�5�ARB`5YÌoBh-0Î�Î^STÏM-71TÞ V B`59ARQM/2W V Ìo-7W�-9B	/21T1TÞàóOHKP�57B V -7BvÎ±57Z�6Ù/OÌoW�S�H
C�Í V -¨59Z�\]59WDÏM-9B`Ìo-7W�\`-ß57Z�C�a�-�ö�ðÓW�57B�6Ñ57Z�C�a�-�Bh-0Î^S V Í±/21�/2Bh-¨/2\�a�ST-7ÏM- V 4
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,.ÍR68-9B�ST\]/210â¬57B�68ÍR1^/2C�S^57W

ÚãaD-ßÌb57ÏM-7B�W�STW*Ì}-YéoÍ@/2C�S^59W�Î@/2B�-ÐC�a�-�?@-7ÞbW�571 V >�Î±/2ÏM-7B	/OÌo- V QO\]5968ARBh-YÎqÎ^STçb1T-
,�/2ÏMS�-9BhHKFIC�59_b-0Î�-0éOÍ@/2C�S^59W*Î�4üÚãa�- V S^Îs\�Bh-7CK-7HKSTW�C�-0ÌoBv/21�Z�59B�6 59ZbC�a�-�-0éoÍ±/2C�S^57W�Î�Z�57B�/2W
/2B�çbSTC�B	/2B�ST1�ÞbH�Î^a�/2AR- V \`-91�10S^Î±ÌoSTÏM-7W�/OÎ �

[.a�-7B�-!R�S�SsÎ�C�a�-�W�ÍR68çY-9B�59Z�ÎsS V -0Î±59Z�C�a�-Ð\`-91T1�ÒTRBS�6Ù/2ÞàçY-�aDS^Ìoa.Z�57B�/�\`-71T10[.STC�a
\]5968AR1TST\]/2C�- V çã59ÍRW V /2B�Þß\�ÍRC�Î�ÕK42ÚãaD-�õ�ÍRÛVU8/2W V ÏM-7\�C�57BXW�59ZDÍ�W�_YW�59[.W�Î±/2Bh-
ZKB`596æC�a�-Ð\]59W�ÏM-7W�C�S^57W�/210\]59W�Î^-7B�Ï¬/2CKSs59W�HK1^/2[ Z�57B�68ÍR1^/2C�S^57W�42Úãa�-Ð\`-91T10Ï´571TÍR68-�S^Î
Bh-9ARBh-YÎs-9W�C�- V çYÞ /2W V

∆
C�SsÎ�C�a�-�C�ST68-¨Î^C�-9A@42Ú�a�-ß57Í�C�[�/2B V HKA@59STW�C�STW�Ì�Í�WDSTC�W*59B�H

6Ù/21IÏM-7\`C�57B¬Z�59B¬Z�/2\�-DY SsÎFR�Z�/2W V C�a�-eÎ^Í�B�Z�/2\`-G/2Bh-0/@S^Î¢ÌoSTÏM-7W�çYÞ 4qÚãa�-�STW�ÏMS^Îs\�S V
õ�ÍRÛïZ�59B*Z�/2\`-[Y S^Î V -9W�57C�- V U]\ QM/2W V C�a�-ÐÏMS^Î^\]57Í±Î�õ�ÍRÛ./OÎ�U]^�42Úãa�-ÐÏMS^Î^\]57Í±Î�C�-7B�6ÙÎ
/2Bh-ß57W�1TÞà\]/21T\`Í�1s/2CK- V STW.C�a�- V -7ÏM-91^57AR68-9WDC�/210Ïb-9B	Î^S^59Wô59Z�FIÝRöãÔKÚãâYöã÷Gøþ[.a�ST\`a
Í@Î^-YÎ�C�a�-�ARB�S^Î^6Ù/2C�ST\ÓÌoB�S V WD-Y/2B´C�a�-GÎq591TS V ÎsÍ�B�Z�/2\`-YÎ�4qÚãa�-�ÏM-9B	Î^S^57Wô57ZDFIÝRö�Ô;Ú�âbö�÷¨ø
[.a�ST\`a.a�/OÎ�çY-9-7W.Bh-91�-Y/OÎ^- V Í@Î^-0Î±/�áe/2B�C�-0Î^S^/2W�ÌoB�S V Z�59B*úãÍR1T-7B�/2ARAR1TST\]/2C�S^59W*Î±59W�1TÞ]4

EÖÎ^C�-0/ V ÞYH�Î^C�/2CK-¨Î�571TÍRC�S^59WèC�5�C�a�-¨ÌY59ÏM-7B�WDSTW�Ì�-YéoÍ@/2CKS^57W�ÎRS^Î±57çbC�/2STW�- V çYÞàÍ@Î^STW�Ìß/2W
ST68AR1TST\`STCDC�ST68-�6Ù/2Bh\`a�STW�ÌßÎ^\�aD-968-04
EGAR[.STW V õ�ÍRÛ�-YÎ±/2Bh-ÐÍ±Î^- V Z�59B*C�a�-�STWDÏMS^Î^\`S V
C�-9B�6ÙÎ^QM/2W V \`-9W�C�B	/21 V STZ®ZK-9Bh-7W�\`-YÎ±/2Bh-ÐÍ±Î^- V Z�59B*CKaD-�ÏMS^Îs\�57Í±ÎRCK-7B�6ÙÎ�42E�A@57STW�C�HK[.S^Î^-
ST68AR1TST\`STCbC�ST68-�STW�C�-YÌoB	/2C�S^57W8Î^\`a�-968-�[.STC�a8Î^ÍRçYHKSTC�-9B	/2C�S^59W�Î�SsÎ�Í±Îs- V C�5G/ V Ï´/2W�\`-�C�a�-
Î�571TÍ�C�S^57W�42ÚãaD-�W�ÍR68-9B�ST\]/210Z�59B�6Ñ57Z�CKaD-�ST68AR1TST\`STCD-YéoÍ@/2C�S^59WèS^Î �

[.a�-7B�-!_RS^Î�C�a�-Ð\�-71T1�57Z�STW�C�-9Bh-0Î^C�QM/2W V R}STW V ST\]/2CK-0Î�C�a�-ÐW�-9S^Ì9a�ç¬57B�59Z`_R[.a�ST\`a
Bh-YÎ^S V -0Î@/2\`B`5YÎ�Î�Z�/2\`-�Y¨4badceS´S^Î�C�a�-�Bh-YÎ^S V Í@/21yÏb-9\`C�59B´\]5768A�ÍRC�- V /OÎRC�a�-GÎ^ÍR6 59ZMC�a�-
õ�ÍRÛ�-YÎ±57ÏM-7B�C�a�-Ð\�-71T1^4Mf�S^Î�C�a�-ÐS V -9W�C�STC�Þß6Ù/2CKB�STÛ�42Ú�a�-�\`ÍRB�Bh-7W�CDCKS�68-�1T-7ÏM-91�/2W V Î^ÍRçYH
STC�-9B	/2C�S^57W.1T-9ÏM-71�/2Bh- V -0Î^S^ÌoW�/2C�- V [.STC�ahg /2W V S�QOBh-YÎsA�-7\`C�STÏM-91TÞ]4

ÚãaD-�õ�Í�Û � /2\�57çYS^/2W�Î@/2Bh-�C�a�-�STW�ÏbS^Î^\�S V!� /2\�57çbSs/2W�ÎR\]59W*Î^S^Î^C�-9W�Cb[.STC�aè?�57-i>�Î@Î^\`a�-768-9Q
/OÎ�Î^ÍR68STW�Ì}W*5�-7Û�C�Bv/2A@571^/2CKSs59W�57Z V /2C�/O42ñ�ÞàÍ@Î^STW�Ì�CKaD-

δj >�Î�ZKB`596 CKaD-�ARBh-9ÏbS^59Í@Î
Î^ÍRçbHKS�CK-7B	/2CKS^57W.Z�57B�C�a�-ÐW�-9SsÌoa�çã59B*\�-71T1^Î±/2W V / V�V S�W�Ì}C�a�-ÐSTW�õ�Í�-7W�\`-�C�5ÐC�a�-�B�S^Ìoa�C�H
a�/2W V Î^S V -9QOC�a�-Ð-YéoÍ@/2C�S^59W*Î�B�-0éoÍ�STBh-¨/�çb1^57\`_àSTW�ÏM-7BvÎsS^59W�57Z�/k	l�d	Ó6Ù/2C�B�STÛïZ�59B*-Y/2\`a
\`-91T1^42Ú�a�-ÐSTW�ÏM-9B�C�- V 6Ù/2C�B�STÛïS^Î�\]5968ARÍRC�- V½V Í�B�STW�Ì}C�a�-Ð×�B	Î^C*Î^ÍRçbHKSTC�-7Bv/2C�S^57W�/2W V
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Î^C�59Bh- V Z�57B*Í±Î^-ÐSTW�Î^ÍRç¬Îs-YéoÍR-9W�C*Î^ÍRçbH�STCK-7B	/2CKSs59W�Î�42Ú�ÞbARST\]/21T1TÞ�QMUON�C�5ÐðMNÓÎ^Í�çYHKSTC�-7Bv/2H
C�S^59W*Î¢/2Bh-�Í±Î^- V C�5�\]59W�ÏM-7B`Ìo-�C�a�-�ST68AR1TST\`STCb-0éOÍ@/2C�S^59W%/2Cb-0/2\�aàC�ST68-�1T-7ÏM-91^4üFIÍ�çYHKSTC�-7B�H
/2C�S^59Wè\�57W�ÏM-7B�Ì9-9W�\`-ÐS^Î�6Ù59W�S�C�57Bh- V çYÞàC�a�-�\]5 V -04

ÚãaD-�áe57Í�B	/2W�C�HKâbB�ST- V B�ST\�a*Î^HKöã-7[.Þ%Ò=á�âbö±Õ�W�ÍR68çY-9B*S^Î±/2ÍRC�576Ù/2C�ST\]/21T1TÞ%/ V ÿ Í±Î^C�- V çYÞ
C�a�-Ð\�5 V -7Q V -9AR-7W V STW*Ìà59WèCKaD-ßÎ^ÍRçYHKSTC�-9B	/2C�S^59W.\]59WDÏM-9B`Ìo-7W�\`-�\`a�/2B	/2\`CK-7B�S^Î^C�ST\�Îq42á�âYö
W�ÍR68çb-7B	Î±59W.C�a�-¨59B V -9B�59Z�	�59B*6Ù59Bh-ß/2Bh-ÐA±50Î�Î^STçY1T-ÐZ�59B*6Ù5YÎ^CDARB`59çY1T-76ÙÎ�4

ÚãaD-�STW�ÏbS^Î^\�S V õ�ÍRÛ�-0Î±/2B�-Ð\]5968ARÍRC�- V Í±ÎsSTW�Ì}?�59-@>�Î±/2ARA�B`57Û�ST6Ù/2C�-�?@ST-76Ù/2W�W
Î�571TÏM-9B�42FI-9\]57W V H�59B V -7B�Î^C�-Y/ V ÞbH�Î^C�/2C�-ß/2\`\`ÍRBv/2\`ÞàS^Î±/2\`a�ST-7ÏM- V çYÞà-7Û�C�Bv/2A@571^/2C�STW�Ì
ZKB`596 -Y/2\`a V STBh-7\`CKSs59WàC�5 V -7×�W�-�C�a�-eÎ^C�/2C�-e57W�-0/2\`a8Î^S V -e57Z´/¢\�-71T1�Z�/2\�-04qÚ�a�-�õ�ÍRÛÓS^Î
C�a�-7W.\�/21�\�ÍR1^/2C�- V çYÞà?�59-7H�/2ÏM-7Bv/OÌoS�W�Ì}C�a�-0Î^-�C�[�5ßÎsC�/2C�-0Î�42ÚãaD-YÎ^-Ð-9Û�C�B	/2A@591^/2C�- V
Î^C�/2C�-YÎ@/2B�-¨/�çbS�C�6Ù57Bh-�\]5968AR1TS�\�/2C�- V C�5Ð\�/21T\`ÍR1^/2C�-�STWèCKaD-ß57\�C�Bh-9-¨ÌoB�S V CKa*/2W.[.STC�a�/
C�ÞbARST\]/21�Î^C�B�ÍR\`C�Í�Bh- V Ì9B�S V 42âbS^Ì9Í�Bh-ÐðM4 	�Î^a�59[�Î±/�\`-71T10[.STC�a V S�Z®ZK-9Bh-7W�C*Î^STìO- V W�-7S^Ìoa�H
çã59B	Î�4qÚãa�-eÎ^C�/2CK-e/2CMZ�/2\`-eN2H�U±S^Î�-7Û�C�Bv/2A@571^/2C�- V ZKB`596 C�a�-�\`-7W�C�B`59S V 59ZM\`-91T1�N@çYÞ¨\�5768H
çYSTW�STW�Ì}C�a�-¨ÌoB	/ V ST-9W�CDSTW�Z�57B�6Ù/2CKSs59W�/2CDA@59STWDC*N�[�S�CKaèCKaD-ßÎ^C�/2C�-ÐSTW�C�-9B�A@591^/2C�- V
çY-9C�[.-9-7W.A@57STW�C�Î±NÓ/2W V UO42Úãa�-7Þ%/2Bh-�\]5768çbSTW�- V çbÞßB�-76Ù59ÏbSTW�Ì}C�a�-ÐSTW�õ�ÍR-9W�\`-ß57Z
A@59STWDC�U�Z�B�576æC�a�-ßÌ9Bv/ V ST-7W�C*/2C�A@57STW�C*N2QO[.a�ST\`a.[�/OÎ�\]/21T\`Í�1^/2C�- V ZKB`576æC�a�-�\]59W V STH
C�S^59W*Î�/2CYC�a�-�\`-7W�C�B`59S V 59ZY\�-71T1�NÐ/2W V /21T1�57ZbSTC�Î�W�-7S^Ìoa�çã59B	Î�Ò=STWD\�1TÍ V STW�Ì�\`-71T1�UOÕK4üâ¬57B�/
ÌoB�S V [.STC�a�59W�-ÐW�-7S^Ìoa�çã59B*AR-9B�Î^S V -9QOC�a�S^Î�S^ÎR-YéoÍRSTÏ´/21T-9WDC�C�5Ð\]59W�ÏM-7W�C�S^57W�/2101TSTW�-0/2B
-7Û�CKB	/2A@591s/2CKS^57W.Bh-YÎsÍ�1TC�STW�Ì�STW�/ÓÎ^-7\�57W V H�59B V -7B V STZ¥ZK-9Bh-9WD\�STW*ÌàÎ^\`a�-968-042ÚãaDS^Î�S^Î W�57C
-0éOÍRSTÏ´/21T-7W�CDC�5ß/�âYB�57686ÑÎ^\`a�-968-7QO[.a�ST\`a.[�59ÍR1 V ARB�-0Î^-7B�ÏM-¨Î�596%-�STW�õ�ÍR-9WD\�-¨59Z
A@59STWDC�U�S�W.C�a�-ßÎ^C�/2C�-¨59W.C�a�-¨NÓÎ^S V -ß57Z�Z�/2\`-ßN2H�UO4

E 68STW�6Ù5 V 57B�Î^ÍRAR-9B�çY-9-Ðõ�Í�Ûï1TS�68STC�-9B*S^Î�Í@Î^- V C�5�Bh- V ÍR\`-�C�a�-¨5YÎ^\`ST1T1^/2C�S^57W�Î�W�-0/2B
V S^Î^\]59W�C�STW�ÍRSTC�ST-0Î^QM/2W V CKaD-�-7W�C�B�57ARÞà×�Ûè59Z�í�/2B�C�-9W�Ò=?@-7Z�4 å Õ�S^Î�Í@Î^- V C�5�ARBh-7ÏM-9W�C
W�57W�HKARa�Þ¬Î^ST\]/210-7Û�A@/2W�Î^S^59WôÎ^a�59\`_¬Îq4
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E�Î^-9B*ø 59B�_bHK1^50/ V
ÚãaD-�C�ST68-ÐB�-0éoÍ�STBh- V C�5¨Î^-9CDÍRA /�ARB�57çY1T-96æS^Î±Ì9-9W�-7Bv/21�1TÞàðMN�C�5�PMN�68STWDÍ�C�-0Î�42Úãa�-
/2Ï´57S V /2WD\�-¨59Z�Ï¬591TÍR68-ßÌ9B�S V Ìo-7W�-9B	/2C�S^59Wô/2W V C�aD-ßÎ^ST68AR1TST\`STC�Þ%57Z�\]59W�Î^C�B�Í�\`C�S^57W�59Z
Z�/2\`-ßÌ9B�S V Î±/2Bh-ßÎ^-768STW�/210ZK-0/2C�Í�Bh-0Î±59Z�FIÝRö�Ô;Ú�âbö�÷¨ø$42Ee1^Î�57QOCKaD-ß/ V�V S�CKS^57W�57Z�W�-9[
Î^ÍRB�Z�/2\`-¨Ìo-Y5768-9C�B�ÞàS^Î�-0/OÎ^ST1TÞò/2\�\]5968AR1TSsÎ^a�- V QMÎ^ÍR\�aô/OÎ±/�W�-9[ C�/2ST1�57B�6Ü5 V ST×�- V
çã5 V Þ%Î^a�/2AR-04 Úãa�-¨Î^C�-9A@Î±57Z�Í@Î^-9B*STW�Ï´571TÏM-768-9W�CDSTW.\`Bh-Y/2C�S^57W�59Z�/�FIÝRö�Ô;Ú�âbö�÷¨ø
ÌoB�S V /2B�-Ð1TS^Î^C�- V çY-91s59[ �
UOÕ�ÚãaD-�Í@Î^-9B V -9C�-7B�68STWD-YÎ�C�a�-Ð1T-9Ïb-91�57Z�Î^Í�B�Z�/2\`-�Bh-0Î�591TÍRC�S^59W.Í@Î^STW�Ì�C�a�-�\]596%H
ARÍRCK-7BhH�/2S V - V¶V -YÎ^SsÌoWôÒ=á�Ee3�ÕMÎ^Þ¬Î^C�-96Ù4qÚãa�SsÎ@Î^ÍRB�Z�/2\`- V -9×RW�STC�S^59W�S^Î�6Ù/ V -�ÍRA
59Z*/�W�Í�68çY-7B�57Z�C�B�S^/2W�Ì9Í�1^/2B*Z�/2\`-9C�Î�4

ðMÕ�ÚãaD-ß57Í�C�-7B�çã59ÍRW V /2B�S�-YÎ±57Z�C�a�- V 596Ù/2S�W�/2Bh- V -9×RW�- V QM/2W V /ÓÎ^Þb6868-7C�B�Þ
AR1^/2W�-ÐS^Î�\]59W�Î^C�B�Í�\`C�- V çYÞàB�Í�WDW�STW�Ì}ö�ØÙÚyEGF�Î�57ZKC�[�/2Bh-�C�5Y571^Î�[.a�ST\`a.Bh-Y/ V
C�a�-¨59ÍRC�-9B*ç¬57Í�W V /2B�ÞàA@57STW�C�Î±/2W V CKaD-�\`-9WDCK-7B�1TSTW�-ß57Z�C�a�-�á�Ee3ÖÎ^ÍRB�Z�/2\�-Ð×�1T-
C�5ßÌ9-9W�-7Bv/2C�-¨/�Z�/2\`-9C�- V C�B�S^/2W�ÌoÍR1^/2C�- V Î^Þb6868-7C�B�ÞßAR1^/2W�-Y42Ú�a�-ÐÍ±Î^-7B�/21^Îq5
6Ù/2_b-0Î±Î^ST68AR1T-ÐEGFIá�ÔKÔ�×R1T-YÎ±57Z�C�a�-¨59ÍRC�-9B*ç¬57Í�W V /2B�ÞàZ�/2\`-YÎ@Ò=\�57W�Î^S^Î^C�STW�Ìß59Z
1^/2B`Ìo-ÐCKB�S^/2W�Ì91T-YÎ�\]57W�C�/2STW�STW�Ì}C�a�-Ð\]59B�W�-9B*A@59STWDC�Î@59Z�C�a�- V 576Ù/2STW�ÕK4

óMÕ�ÚãaD-�çã59ÍRW V /2B�ÞßZ�/2\�-0Î±/2Bh-�C�a�-7W�/OÎ�Î^-768çb1�- V STW�C�5ß/�C�57C�/210×�1T-ÐÍ±Î^S�W�Ìà/2W
ö�ØÙÚyEGF.Î�57ZKC�[�/2B�-�C�5Y571TQ < Î^ARZKçbW V >�4�ÚãaDS^ÎRç¬57ÍRW V /2B�Þß×R1T-�S^Î@59W�-G57ZDC�a�-ÐSTWDA�ÍRC
×�1T-0Î�C�5�FIÝRö�Ô;Ú�âbö�÷¨ø$4

PMÕ�ÚãaD-�Í@Î^-9B�Ìo-7W�-7Bv/2C�-0Î±/�W�/268-91TSsÎ^CD×�1T-Ð\�57W�C�/2STW�STW�Ì�õ±59[ \]59W V STC�S^57W�Î^QMÌoB�S V
/ V /2ARC�/2C�S^57W.A@/2B	/268-9C�-9B	Î^QMÎ^ÍRB�Z�/2\�-ÐSTW�C�-YÌ9Bv/2C�S^57W.Bh-9ZK-7Bh-9W�\`-ÐCK-7B�6ÙÎ±/2W V
Bh-YéoÍR-YÎ^C�- V ARB�STW�C V /2C�/ÓÎ^Í�\`a�/OÎ±ÎsÍ�B�Z�/2\`-�ARBh-YÎ�Î^ÍRBh-YÎ�4

	MÕ�ÚãaD-�Í@Î^-9B*B�Í�W�ÎRFIÝ�ö�Ô;Ú�âbö�÷¨ø$4
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ÚãaD-�A@/2B	/21T1T-91TSTìM/2C�S^57W�57Z�FIÝ�ö�Ô;Ú�âbö�÷¨øþ\]/2Í@Î^-YÎRCKaD-ß57ÏM-9B	/21T1�Î�571TÍ�C�S^57W.C�5�çY-
V STÏMS V - V STW�C�5¨Î^-9ÏM-7Bv/21RÎ^6Ù/21T1�Î^-768STHKSTW V -9AR-7W V -7W�C]ÿ�59çãÎ^QOB	/2C�a�-9B*C�a�/2W�57W�-�1^/2B`Ìo-
ÿ�59çã42ÚãaD-�çY-YÎ^CDAR-7B�Z�57B�6Ù/2WD\�-ÐBh-YÎ^ÍR1TC�Î�[.a�-7W.C�a�-YÎ^-¨Î^6Ù/21T17ÿ�57ç¬Î�B�ÍRW�Î^ST68ÍR1TC�/2H
W�-059Í@Î^1TÞ¨[.STC�a�\�5768ARÍ�C�/2C�S^57W�/21�/2W V 68-76Ù59B�Þ¨B�-0éoÍ�STBh-768-9W�C�Î V S^Î^C�B�STçbÍRC�- V -9ÏM-7W�1TÞ
/26Ù57W�Ì}C�a�-76ÑÒ=1^5Y/ V ç¬/21s/2W�\�- V ÕK42ÚI[�5ß/2ARARB`5Y/2\`a�-0Î�Z�59B V -9\]5968A@50Î^STW�Ì}C�a�-ÐARB`59çYH
1T-76æ[.-9Bh-�\]57W�Î^S V -9Bh- V Z�57B�çY-YÎsC�/2\`\]5968AR1TS^Îsa�STW�Ì}C�a�S^Î �
UOÕ�3e-7\�5768A@5YÎ^- V 596Ù/2STW.çã/OÎ^- V 57W�59\`C�Bh-9- V /2C�/ÓÎsCKB�ÍR\�C�ÍRBh- �

ÚãaD-�ARB`59çY1T-76æS^Î V S�ÏMS V - V STW�C�5�ARST-7\�-0Î±/2\`\]59B V S�W�Ì}C�5�C�a�-Ð×�B	Î^C*ÒK59B�Î^-7\�57W V Õ
Ìo-7W�-9B	/2C�S^57W�59Z�57\�C�Bh-7-�\`a�ST1 V Bh-9W�42Ú�a�S^Î±/2ARARB`5Y/2\`a�/21T1^57[�Î�C�a�-�STW�S�CKS^/21 V STÏbS^Î^S^59W
59ZDCKaD-�B`5Y57CD\�-71T10C�5ß57\`\�ÍRB*STW�59W�-¨59Z�C�aD-@ÿ�59çãÎ�42ú±/2\`a.×�B	Î^C*Ìo-7W�-9B	/2C�S^59W.\`a�ST1 V S^Î
C�a�-7W�Î^-9WDC�C�5¨/�\�5768ARÍRC�/2C�S^57W�/210W�5 V -Ð[.a�-7B�-ÐZKÍRB�C�a�-7B�Ì9B�S V Ìo-7W�-9B	/2C�S^59Wè6Ù/2Þ
çY-�AR-7B�Z�57B�68- V STW.A@/2Bv/21T1T-710[.STC�a�57CKaD-9B*W�5 V -0Î�42F�591TÏM-7B*C�/OÎs_¬Î�6Ù/2ÞàC�a�-7W.çY-
AR-9B�Z�57B�68- V 57W.C�a�-Ð×�W�/21�ÌoB�S V½V 596Ù/2STW.Bh-0Î^S V STW*Ì}1^59\]/21T1TÞò59W�/2W�ÞßW�5 V -042âbS^ÌoH
ÍRB�-ÐóM4�UÓÎ^a�57[�Î±/�ðOH V S�68-9W�Î^S^57W�/210[.- V Ì9-�-7Û�/268AR1T- V STÏMS V - V STW�C�5ÐP�Î^Í�ç V 59H
6Ù/2STW�Î�4

E V Ï¬/2W�C�/OÌo-YÎ �
/OÕ�3e-7\�5768A@5YÎ^STC�S^57W�57Z�CKaD-ßÌo1s59çã/21 V 576Ù/2STW.S^Î�Ïb-9B�Þ%Î^ST68AR1T-04
çãÕ�,.-Y/2B�1TÞ%/21�10C�/OÎs_¬Î±Ò=-7Û�\�-7ARCD[.B�STC�STW�ÌßÌo1^59çã/21�57Í�C�ARÍRCD×�1T-0Î�Õ�/2B�-ÐA@/2B	/21T1T-91TSTìO- V
C�5ßÎ�5768- V -0ÌoBh-9-04

3eS^Î�/ V Ï´/2W�C�/OÌ9-YÎ �
/OÕ�ØÜ-96Ù57B�ÞàBh-0éoÍ�STBh-768-9W�CDZ�57B�/2W�Þò59W�-ÐW�5 V -Ð6Ù/2ÞàçY-�ÏM-7B�Þßa�S^Ìoa V ÍR-�C�5ÐC�a�-
ÍRW�-9Ïb-9W.×RW�/21 V S^Î^C�B�STçYÍRCKSs59W�57Z�ÌoB�S V \`-71T1^Î±/26Ù59W*Ì}C�a�-�W*5 V -YÎ�42ñ�-7\�/2Í@Î^-¨/2W�Þ
59WD-�W�5 V -Ð6Ù/2Þà\]57W�C�/2STW.6Ù59Bh-ÐC�a�/2W.STC�Î±ê2Z�/2STB�Î^a�/2Bh-YëÓ57Z�ÌoB�S V \`-71T1^Î^QO-Y/2\`a
W�5 V -¢ÿ�59çß68Í@Î^CDçb- V ST6%-9W�Î^S^57W�- V /2\`\]59B V STW�Ìo1TÞ]4

Figure 3.1: Octree Decomposition
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çãÕ9ÚbST68-�B�-0éoÍ�STBh- V C�5�B�ÍRW½/�ARB`59çY1T-76 6Ù/2ÞïW�57C V -7\�Bh-0/OÎ^-¤Î^S^ÌoW�ST×R\]/2W�C�1TÞ V ÍR-�C�5
C�a�-ÐA±5059B*1^50/ V çã/21^/2W�\`STW�Ìb42ÔKZ�59WD-�W�5 V -Ð\]59W�C�/2STW�ÎR6Ù5YÎ^C*57Z�CKaD-ßÌoB�S V \`-91T1^Î^Q
C�a�-7W.STCD[.ST1T10C�/2_b-Ð6Ù59Bh-�C�ST68-ÐC�5�AR-7B�Z�57B�6æSTC�Î�\]/21T\`ÍR1^/2C�S^59W�Î�[.a�S�1T-�C�a�-¨59C�a�-7B
W�5 V -0Î�[�/2STC�4

\]Õ�Úãa�-ÐW�ÍR68çb-7B�57Z�W�5 V -0Î±59WDC�5Ð[.a�ST\`a.C�a�- V 576Ù/2STW.S^Î V STÏMS V - V 68Í@Î^CDçb-¨/
A@59[.-7B�57Z�C�[�5�STW�57B V -7B*C�5¨Î^ST68AR1TÞ V S^Î^C�B�STçbÍRC�-�C�aD-�ARB`59çY1T-96Ñ57W�C�5�C�a�-
W�5 V -0Î�4

ðMÕ�3e-7\�5768A@5YÎ^- V 596Ù/2STW.STWDC�5¨Î^ÍRçbH V 576Ù/2STW�Î±59Z�-0éoÍ±/21y\�-71T10W�ÍR68çb-7B �
ÚãaD-Ða�5YÎsC]ÿ�57çòÌo-7W�-9B	/2C�-YÎRC�a�-¨Ì9B�S V 4�Úãa�-G/2\�C�STÏb-Ð\�-71T1^ÎR[.STC�a�59ÍRCM_bS V Î@/2Bh-¨Î�57B�C�- V
/2\`\�57B V STW*Ì}C�5�C�a�-C� ÒK59B`� 59B  Õ=HK\]5Y57B V STW�/2C�-¨59Z�57W�-�\]57B�W�-7B�42Ú�a�-Ð\�-71T1^Î±/2Bh-
-7ÏM-9W�1TÞ V SsÎ^C�B�STçYÍ�C�- V C�5ÐC�a�-�W*5 V -YÎ�42ñ±57Í�W V /2B�Þàá�-91T1sÎ�6Ù/2ÞàçY-ßÎ�57B�C�- V /2W VòV S^Î^H
C�B�S�çbÍRC�- V Î^-7A±/2B	/2C�-91�ÞàZ�59B*6Ù59Bh-ÐÍ�WDSTZ�59B�6æ68-96Ù57B�ÞßB�-0éoÍ�S�B�-768-9WDC�Îq42á�-7B�C�/2S�W
ÌoB�S V Ìo-9WD-9B	/2C�S^59W�/2W V A@50Î^C�HKA�B`57\�-0Î�Î^STW�Ì�C�/OÎ^_¬Î�6Ù/2ÞàçY-ÐA±/2B	/21T1T-71TSTìO- V Î^-7A@/2H
B	/2CK-71TÞ]42âbS^ÌoÍRBh-�óM4 ð�Î^a*59[�Î�C�a�-ÐA�Bh-7ÏMS^59Í@Î�ðOHK3 -7Û�/268AR1T- V -7\�5768A@5YÎ^- V /2\�\]57B V H
STW�Ì�C�5ÐC�a�-ßÎq59B�C�- V \�-71T1^Î�4

E V Ï¬/2W�C�/OÌo-YÎ �
/OÕ�ØÜ-96Ù57B�ÞàBh-0éoÍ�STBh-768-9W�C*57W.-Y/2\`a.W�5 V -ÐS^Î�6Ù57B�-ÐÍRW�STZ�59B�6Ñ/2W V ARB�57A@59B�H

C�S^59W*/210C�5�C�a�-¨Î^Í�ç V 596Ù/2STW�ÎsSTìO-Y4
çãÕ�áe5968ARÍRC�/2CKS^57W�/2101^50/ V SsÎ�[.-91T10çã/21^/2W�\`- V Z�57B�C�a�-ÐA@/2Bv/21T1T-71TSTìO- V C�/OÎ^_ãÎ�4
\]Õ�EGWDÞàW�ÍR68çb-7B�57Z�W�5 V -0Î�6Ù/2ÞàçY-�Í@Î^- V 4
V Õ�âbÍRC�Í�Bh- V -7ÏM-91^57AR68-9WDC�6Ù/2ÞßBh-YÎ^ÍR1TCDSTW.çY-9C�C�-9B*A@/2B	/21T1T-91TSTìM/2C�S^57W�59Z�W*59W�H

Î�571TÏM-9B*C�/OÎ^_¬Î�4
3eS^Î�/ V Ï´/2W�C�/OÌ9-YÎ �
/OÕt�ïB�S V Ìo-7W�-9B	/2C�S^59WèS^Î�AR-9B�Z�59B�68- V ARB�ST6Ù/2B�ST1TÞò59W�57W�-ÐW�5 V -Y4
çãÕ�3�596Ù/2STW V -7\�5768A@5YÎ^S�CKSs59W.S^Î�6Ù57Bh-�\]5968AR1TST\]/2C�- V 4
\]Õ�Ô;W�C�-7B�Z�/2\�-0Î�çY-9C�[.-9-7W�Î^ÍRç V 576Ù/2STW�Î�6Ù/2ÞàçY-�1s/2B�Ì9-ß/2W V \]5968AR1T-7Û�4

" # $ % & ' G ) ( + O 3 & 2 ' 0 u , ' - - . ' : 3 J p 3 ; # 2 # 3 1
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EeARA�B`50/2\�aèðÓ[+/OÎ@Î^-91T-7\`CK- V /OÎ�C�a�-�ARa�ST1s5YÎ�57A�aDÞàC�5ß/ V 59ARCD[.a�-7W.A@/2Bv/21�1T-91TSTìOSTW*Ì
FIÝRöãÔKÚãâbö�÷Gøþçb-7\]/2Í±Î^-¨59ZDSTC�Î@Î^Í�AR-7B�S^57B*A�B`57AR-9B�C�ST-YÎ±57Z�1^5Y/ V çã/21^/2W�\`STW�Ì}68-76Ù59B�Þ
/2W V á�ÝvE Bh-YéoÍRSTBh-968-7W�C�Î�4

ÔKW�/�C�ÞbARST\]/210ARB�57çb1�-968QOC�a�-ÐW�Í�68çY-7B�57Z�ç¬57ÍRW V /2B�ÞàZ�/2\`-7C�ÎRS^Î±/2ARA�B`57Û�ST6Ù/2C�-91TÞ
C�[.ST\`-¨/OÎRa�S^Ì9aô/OÎRC�a�-ÐW�ÍR68çY-9B�59Z*ÌoB�S V \�-71T1^Î�4�ÚãaD-YÎ^-�ç¬57Í�W V /2B�ÞßZ�/2\`-9C�ÎRC�-7W V C�5�çb-
\]59W�\`-7W�C�Bv/2C�- V STW¨B�-0ÌoS^57W�Î*57ZY\]5768AR1TST\�/2C�- V Ìo-05968-7C�B�Þ]4�ú�Û�AR-7B�ST-7W�\`-�[.STC�aò/�Î^ST68AR1T-
/2STB�Z�59ST1y\]/OÎ^-�a�/OÎ@Î^a�59[.WèC�a�/2C´/}ÌoB�S V¶V STÏbS V - V STW�C�5¨Î^ÍRç V 576Ù/2STW�ÎR[.STC�aô/±Í�WDSTZ�59B�6
\`-91T1 V S^Î^C�B�STçbÍRC�S^57W�/2W V 1^59[ STW�C�-7B�Z�/2\`-¨/2B�-0/OÎ�6Ù/2Þàa�/2Ïb-�ÏM-7B�ÞßÍ�WD-9ÏM-7W�1TÞ V S^Î^C�B�STçbH
ÍRC�- V ç¬57Í�W V /2B�ÞàZ�/2\`-9C�Î�42ú�ÏM-7W�/26Ù57W�Ì}C�a�-Ðç¬57Í�W V /2B�Þà\`-91T1^ÎsQOCKaD-�W�ÍR68çY-9B�59Z
çã59ÍRW V /2B�ÞßZ�/2\�-7C�ÎR6Ù/2ÞßÏ´/2B�ÞßC�Bh-968-7W V 59Í@Î^1TÞòÒ=S^4 -04 Qb59WD-Ðçã59ÍRW V /2B�Þ¨\�-71T1y6Ù/2Þßa�/2Ïb-
×�ZKC�Þßç¬57Í�W V /2B�ÞàZ�/2\`-9C�Î�[.a�S�1T-ß/2W�57C�a�-9B*a�/OÎ±57W�1TÞ%57W�-YÕK42ñ�-7\�/2Í@Î^-ÐFIÝ�ö�Ô;Ú�âbö�÷¨ø
a�/OÎ±Î^-7ÏM-7Bv/210[�57B�_YSTW�Ìà/2B�Bv/2ÞãÎ�[.a�ST\`a�/2B�- V ST68-9W*Î^S^59W�- V C�5ÐC�a�-�WDÍ�68çY-9B�57Z
çã59ÍRW V /2B�ÞàZ�/2\�-7C�Î^QOC�a�-�68-76Ù59B�ÞàBh-0éOÍRSTBh-968-7W�C*59Z�C�a�-Ð\]5 V - V -7A�-7W V Î�6Ù59Bh-
a�-0/2ÏMST1TÞGÍ�A@57W�C�a�-�W�Í�68çY-7B�57ZMçã59ÍRW V /2B�ÞGZ�/2\`-9C�Î�C�a�/2WàC�a�-�WDÍ�68çY-9B�57Z´ÌoB�S V \`-91T1^Î�4
ÔKZ�CKaD-�çã59ÍRW V /2B�ÞßZ�/2\�-7C V SsÎ^C�B�STçYÍRCKS^57W.S^Î�W�57CD\]59W�Î^S V -7B�- V QOCKaD-9W.C�a�-Ð68-96Ù57B�Þ
V -96Ù/2W V /26Ù57W�Ì}C�a�-ÐA�B`57\�-0Î�Î^-0Î�6Ù/2ÞàÏ´/2B�ÞàçYÞ%/2W�57B V -7B�57Z�6Ù/OÌoW�STC�Í V -Y42Ú�a�-9Bh-7H
Z�57B�-7QO1^5Y/ V çã/21^/2W�\`STW�Ì}Z�57B�68-76Ù59B�ÞàS^Î±/ÓÎsCKB`57W�Ì}ZKÍRW�\`C�S^59W�57Z�ç¬57ÍRW V /2B�ÞàZ�/2\`-7C V S^Î^H
C�B�S�çbÍRC�S^59W�42íô59[.-7ÏM-9B®QO1^5Y/ V çã/21^/2W�\`STW�Ì}Z�57B�á�Ý�E�C�ST68-ÐS^Î±/ÓÎ^C�B`59W�Ì�ZKÍ�WD\�C�S^57W�59Z
ÌoB�S V \�-71T1 V S^Î^C�B�STçYÍRC�S^59W�ÒK/21TC�a*59Í@Ìoa.çã59ÍRW V /2B�ÞßZ�/2\�-7C�Î±/2Bh-ß/ÓÎ^6Ù/21T10Z�/2\`C�57B�STW.C�a�-
á�ÝvE Bh-YéoÍRSTBh-968-7W�C�ÕK42Úãa�Í@Î^QM/2W.-7ÏM-7W V S^ÎsCKB�STçYÍ�C�S^57W�59Z*ÌoB�S V \`-91T1sÎ±/2W V ç¬57Í�W V /2B�Þ
Z�/2\`-9C�ÎRS^ÎR6Ü/2W V /2C�57B�Þ¨Z�59B´C�a�-ÐçY-9WD-9×RC�Î¢59Z V S^Î^C�B�STçYÍRC�- V A@/2Bv/21T1T-71y\]5968ARÍRC�STW�Ì�C�5�çb-
Bh-Y/21TSTìO- V 59W.C�a�-Ð\]5968ARÍRC�STW�Ì}AR1^/2C�Z�59B�6ÙÎ�Bh-Y/ V ST1TÞò/2Ï´/2ST1^/2çY1T-�C�5ÐöãØÜÚ0EeF�4

EeARA�B`50/2\�aèðÓa�/OÎ±/�a�S^ÌoaD-9B*STW�C�-9B�Z�/2\`-ß57ÏM-9Bha�-0/ V C�a*/2W�/2ARA�B`50/2\�aôUO42Úãa�Bh-9-ÐAR-9W*/21TH
C�ST-YÎ@/2B�-¨/OÎ�Î�57\�S^/2C�- V [�S�CKaèSTW�C�-9B�Z�/2\`-�\`-91T1^Îq42âbSTB	Î^C�QOCKaD-ß/ V�V S�CKSs59W�/21068-76Ù59B�Þ
Bh-YéoÍRSTBh-968-7W�CDSTW.FIÝ�ö�ÔKÚãâbö�÷GøþS^Î±éoÍ�S�CK-¨Î^6Ù/21T10ÍRW�1T-0Î�Î�C�a�-ßÎsÍ�6Ñ57Z�C�a�-�STWDCK-7B�Z�/2\�-
/2W V W�59WDHKSTW�C�-9B�Z�/2\`-�\`-91�1^Î�-9Û�\`-7- V Î�C�a�-�WDÍ�68çY-9B�57Z�ç¬57Í�W V /2B�ÞàZ�/2\`-9C�Î^QOSTWè[�aDST\�a
\]/OÎ^-�C�a�-Ð[�59B�_bSTW�Ìß/2B�B	/2Þ¬Î�68Í@Î^CDçY- V ST68-9W*Î^S^59W�- V C�5�C�a�-Ð1^/2B�Ì9-9B*W�ÍR68çb-7B�42FI-7\`H
59W V QOC�a�-Ðá�ÝvE C�ST68-�Bh-0éoÍ�STBh- V çYÞàC�a�-¨Î�591TÏb-9B*Z�59B�/2W.STW�C�-7B�Z�/2\`-�\`-71T10S^Î±/2ARARB`59Û�STH
6Ù/2C�-91�Þ%59W�-¨Î^STÛ�C�a.C�a�/2CDZ�57B�/�W�57W�HKSTW�C�-7B�Z�/2\`-Ð\�-71T10çY-9\]/2Í@Î^-ß57W�1TÞ%57W�-ß57Z�STC�Î±Î^STÛ
Z�/2\`-YÎ�Í@Î^Í@/21T1TÞàBh-0éOÍRSTBh-YÎ�õ�ÍRÛï\]/21T\`Í�1^/2C�S^57W�Î�42Ú�a�STB V QOC�a�-ÐÝv��ØÑ68-0Î�Î�/OÌo-ÐA@/OÎ�Î^STW�Ì
çYÍ�Z®Z�-9B	Î±/2W V 1TSTçbB	/2B�ST-YÎ�\]/2W V -96Ù/2W V Î^SsÌoW�ST×�\]/2W�C*Î^ÞãÎ^C�-96æC�ST68-¨/2W V 68-96Ù57B�Þ
[.a�-7W.C�a�-�W�ÍR68çY-9B�59Z�ÎsÍ�ç V 596Ù/2STW�Î±ÒK/2W V C�a�-7Bh-9Z�57B�-ÐSTW�C�-7B�Z�/2\`-�\`-71T1^Î�Õ�S^Î�1^/2B`Ìo-04

ÚãaD- V -9\]5768A±50Î^STC�S^57W.68-9C�a�5 V Î V S^Î^\`Í@Î�Î^- V STWèCKaD-�ARÍRçb1TST\�1TSTC�-7Bv/2C�ÍRBh-�[.-7B�-ÐW�59C
\]59W�Î^S V -7B�- V çb-7\]/2Í±Î^-Ð6Ù5YÎsC�/2Bh-ÐSTW�C�-9W V - V Z�57B�Î^C�/2W V /2B V Í�W*Î^C�B�ÍR\�C�ÍRBh- V ÌoB�S V Î^Q
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/2W V½V 5�W�57C*/ VãV Bh-YÎ�Î�C�a�-0Î^-ÐS^Î�Î^ÍR-YÎ�42Ee1^Î�59QO6Ü/2W�Þ%59Z�C�aD-96æÍ@Î^-�Bh-7\�ÍRB	Î^STÏM-ÐçbS^Î^-7\`H
C�S^59Wô/2W V /2Bh-Ðçb-0Î^C*Î^ÍRSTC�- V Z�59B�/ V -9\]5968A@50Î^STC�S^59Wè[�aD-9Bh-�C�a�-ÐW�ÍR68çb-7B�59Z�Î^ÍRç V 57H
6Ù/2STW�Î�S^ÎR1TST68STC�- V C�5ß/�A@57[.-9B�59Z�C�[�5042Úãa�-ÐZKB�-7- V 576æC�5 V -9\]5968A@50Î^-�S�W�C�5ß/2W�Þ
W�ÍR68çb-7B�59Z�Î^ÍRç V 576Ù/2STW�Î�S^Î±/ V -YÎsSTBv/2çY1T-ÐZK-Y/2C�ÍRB�-ÐZ�59B�/2ARAR1TST\]/2C�S^59W�Î±/2CDö�ØÙÚyEGF�4
ÔKWàC�a�-�ZKÍRCKÍRBh-9Qv6Ù59Bh-ïÎ�57A�aDS^Î^C�ST\�/2C�- V [�/2Þ¬Î�57Z V -9\]5768A@5YÎ^STW�Ì�C�a�- V 596Ù/2STWß6Ù/2ÞGçY-
V -9ÏM-71^59AR- V [�S�CKaôÎ^6Ù/21T1T-9B*STW�C�-7B�Z�/2\`-0Î^QM/2W V [�aDST\�aô/ VãV Bh-YÎ�Î�C�aD-�\]59W�\`-7B�W�ÎR68-9W�H
C�S^59WD- V /2ç¬57ÏM-04
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w�ÉTÊx �� ���"zy�����Ü!��X� Ë{�!� �X�|� "����Ó�����	�����������e}���������

Ee\�C�Í@/210ARB`59\`-YÎ�Î@59Z�A@/2B	/21T1T-91TSTìOSTW*Ì}FIÝ�ö�ÔKÚãâbö�÷GøþB�-0éoÍ�S�B�- V CKaD-�Z�571T1^59[.STW�ÌßÎ^C�-9A@Î �
UOÕ�Ô V -7W�C�STZKÞ%Î^ÍRçYB�57ÍRCKSTWD-YÎ�Bh-0éOÍRSTBh- V Z�57B�C�a�-¨Î�591TÏb-9B*C�5�[�59B�_%57W�/ÓÎ^ÍRç V 576Ù/2STW�4
ðMÕt�ïB`57Í�A¶C�a�-0Î^-ßÎq591TÏM-7B�ÎsÍ�çYB`59ÍRC�STW�-YÎ�Z�59B*Í±Î^-ÐSTW.C�a�-¨ê2W�5 V -0ë�\�5 V -04
óMÕt~Ð-9-7A ÌoB�S V Ì9-9W�-7B	/2CKSs59W.C�/OÎ^_¬Î@/2W V ×R1T-�[.B�STC�STW�Ì}STWèC�a�-ßê2a�50Î^C�ë�\]5 V -Y4
PMÕ�Ô V -7W�C�STZKÞ V /2C�/�C�Bv/2W�ÎsZK-9B*B�-0éoÍ�S�B�-768-9WDC�ÎRZKB�576æC�a�-ßÌ91^59çã/21 V 596Ù/2STW.C�5ÐC�a�-
Î^ÍRç V 576Ù/2STW�4

	MÕ�3e-7ÏM-91^57A /2W.-7Z®×�\`ST-9WDC V 576Ù/2STW�H V -9\]5968A@50Î^STC�S^59WèCK-7\`a�W�S^éoÍR-Y4
LOÕ�3e-7ÏM-91^57A¶[�59B�_bSTW�Ì�ÏM-9B	Î^S^57W�Î±59Z�ê2a*5YÎ^C�ëÓ/2W V ê2W�5 V -0ë�\�5 V -YÎ�4
�OÕ�áe59WDCKS�W�Í�-Ð[.STC�a.A@/2Bv/21T1�-91TSTìM/2C�S^57W�59Z�57C�a�-9B*C�/OÎ^_¬Î�4

3�576Ù/2STW.3e-7\�5768A@5YÎ^STC�S^57W

ÚãaD-�6Ù50Î^CDST68A@59B�C�/2W�CDZK-Y/2C�ÍRB�-Ð[.a�ST\`a.C�a�-ÐW�5 V -�\]5 V -Ð68Í@Î^CDA±50Î�Î^-0Î�Î^QOçY-YÎ^S V -YÎRSTC�Î
/2çYST1TSTC�ÞàC�5�B�ÍRW.STW.A@/2B	/21T1T-910[.STC�a.\]57A�ST-0Î±57Z�STC�Î^-91TZKQOS^ÎRCKa*/2C�S�C�ÎR68-96Ù57B�ÞßB�-0éoÍ�STBh-7H
68-7W�CD68Í±Î^CDçY-�ARB`57A±57B�CKSs59W�/210C�5ÐCKaD-�\]5968ARÍRC�/2C�S^59W�/21�ÎsSTìO-ß57Z�C�a�-ßÎ^ÍRç V 576Ù/2STW�4
Úãa*/2CMS^Î^QoSTZ*/±A@/2B�C�ST\�ÍR1^/2B�Î^ÍRç V 596Ù/2STW�a�/OÎ@57W�-ÐZ�57ÍRB�C�aô57ZDC�a�-GÌoB�S V \`-71T1^Î@59ZMCKaD-¨Ìo1s59H
çã/21 V 576Ù/2STW�QOC�a�-7W.C�a�-�68-76Ù57B�ÞàBh-0éoÍ�STBh-768-9W�C*57Z�C�a�-�W�5 V -�\]5 V -ßÎsa�59ÍR1 V çb-
/2ARARB`59Û�ST6Ù/2C�-71TÞ%59WD-�Z�57Í�B�C�a.C�a�/2C*59Z�C�a�-ÐW�57W�HKA@/2Bv/21T1T-710ÏM-7BvÎ^Ss59W�57Z�FIÝ�ö�Ô;Ú�âbö�÷Gø$4
ø�a�ST1T-ÐC�a�S^Î�6Ù/2Þ%Îs-9-76æ1TST_b-¨/2W�59çYÏMS^57Í±Î±/2W V 68STW�57B*A±57STW�C�QOSTCD\]/2W.\]/2Í±Î^-ÐARB`59çYH
1T-76ÙÎ�çb-7\]/2Í±Î^-ÐSTCDZ�59Bh\`-YÎRCKaD-ßÌoB�S V \�-71T1^Î±/2W V çã59ÍRW V /2B�ÞßZ�/2\�-7C�Î�C�5�çY-�-7ÏM-7W�1TÞ
ÌoB`59ÍRAR- V /2W V Bh-9W�ÍR68çY-9Bh- V STWDC�5¨Î^ÍRç V 596Ü/2STW�Î�Z�59B*Í@Î^-�STWèCKaD-�W�5 V -Ð\]5 V -Y42áe57W�H
Î^-0éOÍR-7W�C�1TÞ�QOC�a�-¨59\`C�Bh-9- V /2C�/ÓÎ^C�B�ÍR\�C�ÍRB�-ÐS^Î�ÏM-7B�Þ V STZ®×�\`ÍR1TCDC�5ÐARBh-YÎ^-7B�ÏM-Ð[.a�-7W.Z�/268H
ST1TÞà1�STW�-YÎ�C�5Ð×�B	Î^C*Ìo-7W�-9B	/2C�S^59W.\`-71T1^Î±/2Bh- V S^Î^B�Í�ARC�- V C�5ÐB�-0Î^S V -ß57W V STZ®ZK-9Bh-7W�C
ARB`59\`-YÎ�Îq59B	Î�4

ÚãaD-�×RBvÎ^C*Î^C�-7A¶STW V -7\]5968A@50Î^STW�Ì}C�a�-Ð\�5768ARÍRC�/2C�S^57W�/21 V 596Ù/2STWèS^Î�C�5ßÎ�57B�CDC�a�-
/2\`C�STÏM-�\`-71T1^Î�[.STC�a�59ÍRCD\`a�ST1 V B�-7W�/2\`\]59B V S�W�Ì}C�5�C�a�-Ð68STW�ST68ÍR6��@HKÏ´/21TÍR-ß57Z�C�a�-7STB
ÏM-7B�C�ST\`-0Î�42Úãa�-ÐÍ±Îs-9B*6Ù/2Þ%59ARCDC�5¨Î�59B�C*59W.C�a�-C� 59B  Ï´/21TÍR-Y42Ú�a�-ßÎq59B�CK- V \�-71T1^Î±/2Bh-
C�a�-7W�Î^-9A@/2B	/2C�- V STW�C�5Ðç¬57Í�W V /2B�Þà\`-91T1^Î@/2W V STWDCK-7B�S^59B*\�-71T1^Î�4OÒ=E çã59ÍRW V /2B�Þà\`-71T10S^Î
Î^ST68AR1TÞ%/�\`-71T10[.a�ST\`a.\]59W�C�/2STW�Î@/2C�1T-0/OÎ^C*59WD-�çã59ÍRW V /2B�ÞßZ�/2\�-7C�4�Õ�Úãa�-Ðçã59ÍRW V /2B�Þ
\`-91T1^Î*/2Bh- V SsÎ^C�B�STçYÍRCK- V Î^ÍR\`aàC�a�/2C0C�a�-�ç¬57ÍRW V /2B�ÞeZ�/2\�-7C�Î*/2Bh-�Z�/2STB�1TÞe-7ÏM-9WD1TÞ V STÏMS V - V
/26Ù57W�Ì}C�a�-ÐW�5 V -YÎ�42Ú�a�-ÐSTW�C�-9B�S^59B*\`-91T1^Î@/2B�- V STÏMS V - V Î^ÍR\�a.C�a�/2CDC�a�-¨59Ïb-9B	/21T10W�ÍR68H
çY-9B�59Z�\`-71T1^Î±Ò=ç¬57ÍRW V /2B�Þ�GSTW�C�-9B�S^59B	Õ�57W.-Y/2\`a.W�5 V -ÐS^Î�ÍRW�STZ�57B�6Ù42Ú�a�S^Î�ARB`59\`- V ÍRB�-
ARB`5 V Í�\`-0ÎM-9ÏM-7W V S^Î^C�B�STçYÍRC�S^59W�Î´57Z0\�-71T1^Î´/2W V çã59ÍRW V /2B�ÞïZ�/2\`-7C�ÎMZ�57B±/2WDÞïW�ÍR68çb-7B±57Z
W�5 V -0Î^QOC�a�-7B�-7çbÞò/2\�aDST-9ÏMS�W�Ìà/�1^50/ V çã/21^/2W�\`-Y42Ú�a�-�\`-71T1^Î^QOçã59ÍRW V /2B�ÞàZ�/2\`-7C�Î^QM/2W V
W�-7S^Ìoa�çã59B´STWDZ�59B�6Ù/2C�S^59W�68Í±ÎsCMçb-�Bh-7STW V -9Û�- V C�5�\�57B�Bh-0Î^A@59W V C�5�C�a�-�1^57\�/21�ÌoB�S V 59W
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-0/2\�a.ARB`59\`-0Î�Î�59B�42E W�-9S^Ì9a�ç¬57B*[�aDST\�aèB�-0Î^S V -YÎ±57W�/ V STZ®ZK-7B�-7W�CDW�5 V -Ð68Í±ÎsC�çY-
C�Bh-Y/2C�- V Î^AR-7\�Ss/21T1TÞ%/OÎ±/2W.STW�C�-7B�Z�/2\�-Ð\�-71T1TQOBh-0éOÍRSTB�STW�Ì}STW�C�-7BhHKA�B`57\�-0Î�Î�57B V /2C�/�C�Bv/2W�ÎsH
ZK-7BvÎ�42âYS^ÌoÍRB�-ÐPM4�U�C�/2çbÍR1^/2C�-YÎRCKaD-�1^50/ V çã/21^/2W�\`-ÐSTW�Z�59B�6Ù/2C�S^59WèZ�59B*C�a�-�ðOHK3 [.- V Ì9-
-7Û�/268AR1T-Y42â¬57B�S�1T1TÍ±Î^C�B	/2C�STÏM-ÐARÍ�B�A@5YÎ^-0Î^QM/21T10çã59ÍRW V /2B�Þß\�-71T1^Î±/2Bh-ß/OÎ�ÎsÍ�68- V C�5Ð\]59W�H
C�/2STW.C�a�-¨Î�/268-�WDÍ�68çY-9B�59Z�çã57Í�W V /2B�ÞàZ�/2\`-9C�Î�42Ú�a�Í±ÎsQM/2W.-9ÏM-7W V S^Î^C�B�STçbÍRC�S^59W�57Z
çã59ÍRW V /2B�Þà\`-71T1^Î�S^Î�-0éoÍ�STÏ´/21�-9W�CDC�5ß/2Wè-9ÏM-7W V S^Î^C�B�STçYÍRC�S^59W.çã59ÍRW V /2B�ÞàZ�/2\`-9C�Î�4

,.-7S^Ìoa�çã59B*á�-91�103e-9×RW�STC�S^59W

ÚãaD-G57\�C�Bh-7- V /2C�/�Î^C�B�ÍR\`C�Í�Bh-�S^Î�Í@Î^- V -7Û�CK-7W�Î^STÏb-91TÞGZ�59B V -7×�WDSTW�ÌÐC�a�-�B�-71^/2C�S^59W*Î^a�STA�/
\`-91T10a*/OÎ�[.STC�a�59C�a�-7B�\`-71T1^Î�42ú±/2\�a.\`-71T10\]/2B�B�ST-YÎ�[.STC�aèSTC�Îs-9ÏM-7Bv/21R/2B�B	/2Þ¬Î�[.a�ST\`a.\]59WDH
C�/2STW.C�a�-ÐSTW V ST\�-0Î±57Z�STC�Î�A@/2B�-7W�C�QO\`a�ST1 V B�-7W�QM/2W V W�-7S^Ìoa�çã59B�STW�Ì}\`-71T1^Î�42ñã-7\]/2Í±Î^-¨/ V ÿ�/2H
\`-9W�C�ÌoB�S V \`-91T1sÎ�/2Bh-ï/21T1^57[.- V C�5�çY-�W�5�6Ù57B�-�CKa*/2W%57W�-ïÌoB�S V 1T-7ÏM-71�/2A@/2B�C�Q7-0/2\`aà\`-71T1
6Ù/2Þàa�/2Ïb-�ÍRA¶C�5�Z�57Í�B*W�-7S^Ìoa�çã59B	Î±59Wè-Y/2\`a�Î^S V -Y42ÔKW.W�57W�HKA@/2Bv/21T1�-910FIÝRöãÔKÚãâYöã÷Gø+Q
[.a�-7W�/�\�-71T10a�/OÎ�Z�57ÍRB�W�-7S^Ìoa�çã57BvÎ±57W�/ÓÎ^S V -9QOC�a�-7W.C�a�-ÐSTW V -7Û.57Z�CKaD-�A@/2Bh-9W�C*57Z
C�a�50Î^-�Z�57Í�B¬\`-91T1^Î�SsÎ¢Î^C�59Bh- V 4qø�a�-7W�W�-7\�-0Î�Î�/2B�Þ�Q9C�a�/2CbW�-7S^Ìoa�çã59B¬S^Î�\`a�-7\�_Y- V Z�59B¬\`a�ST1TH
V B�-7W�QM/2W V STW�Z�57B�6Ù/2C�S^57W.ZKB`596æC�a�-¨/2ARARB�57ARB�S^/2C�-Ð\`a�ST1 V B�-7W.S^Î�Bh-9C�B�ST-7ÏM- V 4

ÔKW�59B V -9B*C�5ß/2Ï´57S V CKaD-�W�-7- V C�5�_YW�59[ A@/2Bh-9W�C*/2W V \`a�ST1 V STW�Z�57B�6Ù/2C�S^57W�59WèCKaD-
W�5 V -0Î^QOC�a�-ÐW�-9S^Ì9a�ç¬57B V /2C�/ÓÎ^C�B�Í�\`C�Í�Bh-Ð68Í±ÎsC�çY-Ð6Ù5 V ST×�- V 42ÔKW�/2W�571 V ÏM-9B	Î^S^57W�59Z
A@/2Bv/21�1T-910FIÝRöãÔKÚãâYöã÷Gø+QOSTCD[�/OÎ�STW�STC�S^/21T1�Þà6Ù5 V ST×R- V C�5ßÎ^C�57B�-ÐC�a�-�STW V ST\`-0Î±59Z�Z�57Í�B
W�-7S^Ìoa�çã59B	Î�AR-9B�Î^S V -ß57Z�-9Ïb-9B�Þà\`-91T1^42Ú�a�S^Î�Bh-0Î^Í�1TC�- V S�W.Bv/2C�a�-7B�-7Û�C�-9W*Î^STÏM-Ð6Ù5 V ST×�\]/2H
C�S^59W*Î�C�5ßÎ^-7ÏM-9B	/21�Î^ÍRçYB�57Í�C�STWD-YÎ^QO\]/2Í@Î^STW�Ìà/ V -9ÏbS^/2C�S^59W.ZKB`596 W�59W�HKA@/2B	/21T1T-710FIÝ�ö�Ô;Ú�H
âbö�÷Gø+QM/2W V \�57W�Î^ÍR68STW�Ìà/ÓÎ^S^Ì9W�ST×�\]/2W�C*/26Ù57Í�W�C*57Z�/ V�V STC�S^57W�/21068-76Ù59B�Þ�4
í�57[.-9ÏM-7B�QOZKÍRB�CKaD-9B*STW�Î^AR-7\�C�S^57W�59Z�C�a�-ÐARB�57çY1T-96æBh-7ÏM-Y/21T- V CKa*/2C�/ V -0éOÍ@/2C�-�S�W�Z�59B�H
6Ù/2C�S^59Wè6Ù/2ÞàçY-ß57çbC�/2STW�- V çbÞ%ÎsC�57B�STW�Ìà57W�1TÞàC�a�-ÐA@59STW�C�-7BvÎ�ZKB`576ÑÎ^6Ù/21T10\`-91T1^ÎRC�5
1^/2B`Ìo-Ð\�-71T1^Î±ÒK57B�-0éoÍ±/21T1TÞòÎ^STìO- V \`-91T1^ÎqÕK42Ô;Z�/�A@/2B�C�ST\�ÍR1^/2B�Î^S V -ß57Z�/�\�-71T10a�/OÎ�68ÍR1TC�STAR1T-
W�-7S^Ìoa�çã59B	Î^QOC�a�-7W�QOBv/2C�a�-7B*CKa*/2W�Î^C�59B�STW�Ì}C�a�-ÐSTW V -9Û.57Z�C�a�-�A@/2Bh-7W�C�QM/�W�-YÌY/2C�STÏM-
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W�ÍR68çb-7B*S^Î±Î^C�59Bh- V [.a�ST\`a�Î^-7B�Ïb-YÎ±/OÎ±/ÓÎsA�-7\`S^/210õ±/OÌ}STW V ST\]/2C�STW�Ì}C�a�/2CDC�a�-ÐW�-9SsÌoa�H
çã59B	Î�59WàC�a�/2CãÎ^S V -ï/2B�-ï59Z¬/@1s59[.-9B�ÌoB�S V 1T-7ÏM-91^4ü3eSTZ¥ZK-9Bh-9WDCbW�-0Ìb/2C�STÏM-�õ±/OÌbÎ�a�/2ÏM-�Ï´/2B�H
S^57Í±Î�68-0/2W�STW�ÌYÎ�STW V ST\�/2C�STW*Ì}[.a�-9C�a�-7B*CKa*/2C�\`-71T10S^Î±/�çã59ÍRW V /2B�Þß\�-71T1TQM59B�57Í�C�Î^S V -
C�a�-�\]5968ARÍRC�/2C�S^59W�/21 V 596Ù/2STWDQv-7C�\�4�Úãa�Í@Î^Q	C�a�-�W�-7S^Ìoa�çã59B�A@57STW�C�-9B V /2C�/�Î^C�B�ÍR\`C�Í�Bh-�S^Î
ÏM-7B�ÞòÎ^S�68ST1^/2B*C�5ÐC�a�/2C´59ZDW�57W�HKA@/2Bv/21T1T-71yFIÝ�ö�Ô;Ú�âbö�÷Gø+QM/2W V 59W�1�Þò/2\�C�STÏM-�\�-71T1^ÎR[.STC�a�H
59ÍRCD\`a�ST1 V B�-7W.W�-7- V C�5�çY-ÐA�Bh-0Î^-9WDC�57W�/2W�ÞàARB`57\�-0Î�Î�57B�QM/2W V ZKÍR1T1�59\`C�Bh-9-ÐSTW�Z�59B�6Ù/2H
C�S^59WèS^Î�Í�WDW�-9\`-0Î�Î�/2B�Þò59W.C�a�-ÐW�5 V -0Î�42âbS^ÌoÍRBh-�PM4 ð�Î^a*59[�Î±/2W.-7Û�/268AR1T-ß57Z�C�a�-ß57W�-7H
[�/2ÞàA@57STW�C�-9B	Î�[.a�ST\`a.FIÝ�ö�ÔKÚãâbö�÷GøþBh-YéoÍRSTB�-0Î�4

ÔKW�C�-9B�Z�/2\�-Ðá�-91�103e-9×RW�STC�S^59W

ÔKW�C�-9B�Z�/2\�-Ð\`-91T1^Î@/2B�-Ð\`-91T1^Î�[.a�S�\�a.68Í@Î^CDçY-�ST68A@57B�C�- V ZKB`576Ñ59C�a�-7B�W*5 V -YÎ�çY-9\]/2Í@Î^-
C�a�-7Þ%/2Bh-ß/ V ÿ�/2\�-7W�CDC�5�C�a�-¨Î^ÍRç V 596Ü/2STW.\�-71T1^Î±/OÎ�ÎsS^ÌoW�- V C�5ÐCKaD-�1^57\�/21yW�5 V -Y42Ú�a�-YÎs-
\`-91T1^ÎRB�-0éoÍ�STBh-ÐSTW�C�-9BhHKARB`59\`-YÎqÎ�59B*\�576868ÍRW�ST\]/2C�S^59W.Z�57B�C�B	/2W�Î^ZK-7B�B�STW�Ìà/2W V ÍRA V /2C�STW*Ì
C�a�-ÐSTW�C�-9B�Z�/2\`-�\`-91T10S�W�Z�59B�6Ù/2C�S^59W�42ÔKW�C�-7B�Z�/2\`-�\`-71T1^Î±/2Bh-�Z�57Í�W V çYÞ%Î^-0/2Bh\�a�S�W�Ì}C�a�-
W�-7S^Ìoa�çã59BRA@59S�W�C�-9B	ÎMZ�57B±/´W�-9S^Ì9a�ç¬57BRB�-0Î^S V STW�Ìï57W½/2W�57C�a�-9BRW�5 V -Y4�á�-71T1^ÎMA@57STW�CR59WD1TÞ
C�5�1^/2B`Ìo-7B�59B*-YéoÍ@/21T1TÞ%Î^STìO- V \`-71T1^Î^QM/2W V W�59CDÏbST\�-ÐÏM-7BvÎ�/O42Ú�a�Í@Î^QO[.a�-9W�/2Wè-9Û�C�B	/2H
W�5 V /210WD-9S^ÌoaDç¬57B�STW V -7ÛïS^Î V -9C�-7\�C�- V QOC�a�-7W.C�a�/2CDW�-7S^Ìoa�çã59B*68Í@Î^CDçb-ÐST68A@59B�C�- V Q
/2W V C�a�-�\`-71T1 V 57STW�Ì}C�aD-�A@59STWDC�STW�Ì}68Í@Î^CDçb-Ð-9Û�A@57B�C�- V /OÎ±/2W.STW�C�-9B�Z�/2\`-�\`-71T10C�5�C�a�-
59C�aD-9B*W�5 V -Y42Ú�a�-ÐA±57STW�C�[.S^Î^-ÐST68AR1TST\`STC*Î�591TÏM-7B*B�-0éoÍ�STBh-0Î�C�a�/2CDC�a�-�STW�C�-7B�Z�/2\�-Ð\�-71T1^Î
a�/2ÏM-ÐÍRA V /2C�- V \]59WDÏM-9B`Ìo-7W�\`-�STW�Z�57B�6Ù/2CKSs59W.-7ÏM-9B�Þ%Î^ÍRçYHKSTC�-9B	/2C�S^59W�QM/2W V /2W
ÍRA V /2C�- V Î�571TÍRCKSs59W.-7ÏM-9B�ÞàSTC�-7Bv/2C�S^57W�42Ee1TC�a�59Í@Ìoa.C�a�-¨Î�591�Í�C�S^57W.S^Î�W�57CD\�5768ARÍ�C�- V
1^57\�/21T1TÞßZ�59B*STW�C�-9B�Z�/2\`-�\`-71T1^Î^QOC�a�-�S�W�C�-9B�Z�/2\�-ÐÍRA V /2C�-0Î±/2B�-ÐBh-YéoÍRSTBh- V Z�59B�ÌoB	/ V ST-7W�C
/2W V õ�Í�Û}\]/21T\`ÍR1^/2C�S^59W�Î�C�5�çb-ï/2\�\`ÍRBv/2C�-�Z�59BãCKaD-eÎ^ÍRç V 576Ù/2STWà\`-91T1^Î�4üÚ�a�-�W�5 V -�\]5 V -
68Í@Î^CYA@5YÎqÎ^-YÎ�Î*/ V -YéoÍ±/2C�-�68-76Ù59B�ÞeB�-0Î�59ÍRBh\`-YÎDC�5eÎsC�57Bh-�CKaD-e/OÎqÎ^S^ÌoW�- V Î^ÍRç V 596Ù/2S�W
\`-91T1^ÎRA�1TÍ@Î�C�a�-ÐSTW�C�-9B�Z�/2\`-�\`-71T1^Î�42Úãa�-ÐAR-9Bh\`-9WDC�/OÌ9-ß57Z�\�-71T1^Î�[.a�ST\`a�/2Bh-ÐSTW�C�-9B�Z�/2\`-
\`-91T1^Î@Ìo-9W�-7B	/21T1TÞàSTW�\`Bh-Y/OÎ^-0Î�[.STC�a.C�a�-ÐW�Í�6%çb-7B�57Z�W�5 V -0Î�42âbS^ÌoÍRBh-�PM4 óÓST1T1�Í±Î^C�B	/2C�-YÎ
C�a�-�\]5968ARÍRC�/2C�S^59W�/21�\`-91T1^Î�/2W V STW�C�-9B�Z�/2\`-�\�-71T1^Î�Z�59B�59W�-e57ZMC�aD-eÎ^Í�ç V 596Ù/2STW�Î�STWàC�a�-
ðOHK3 [.- V Ì9-�-7Û�/268AR1T-Y4

" # $ % & ' N ) ( + � 1 ' u � 7 8 � ' # $ 5 � 3 & 9 3 # 1 2 ' & ;
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Ý@/2Bv/21T1T-71TSTìOSTW�Ì}C�aD-�F�571TÏM-9B

ñ�-9\]/2Í@Î^-�FIÝRöãÔKÚãâYöã÷Gø Ìo-7W�-7Bv/21T1TÞòÎ^AR-9W V Î±/�6Ù/�ÿ�59B�STC�Þ%57Z�STC�Î�C�ST68-�S�W.C�a�-ßÎ�571TÏM-7B
ÒK57ÏM-9BX�
	���Õ=QOC�a�-ÐA@/2Bv/21T1T-71TSTìM/2C�S^59Wè-9Z®Z�57B�C�Î�a*/2ÏM-�çY-9-7W.\]59WD\�-7W�C�Bv/2C�- V 57W.C�a�S^Î�C�/OÎ^_ã4
ÚãaD-ß/2ARAR1TST\]/2C�S^59W�57Z�C�a�-�1s5Y/ V ç¬/21^/2WD\�STW*Ì}C�-9\`a�W�S^éoÍR-YÎ^Q V -0Î^\�B�STçY- V ARBh-9ÏMS^57Í@Î^1TÞ�Q
Bh-9W V -7B�/ÓÎ�571TÏM-7B�[.STC�a�/�W�-0/2B�1TÞàS V -Y/21�Î^AR-7- V HKÍRA 59ÏM-7B�STC�Î�W*59W�HKA@/2B	/21T1T-91y\�57Í�WDCK-7B�H
A@/2B�C�4

Ý@/2Bv/21T1T-71TSTìM/2C�S^59Wô59Z�W�57W�HKF�591TÏb-9B*Ú /OÎ^_ãÎ

ÚãaD-�W�57W�H�Î�571TÏM-9B*C�/OÎ^_¬Î�[.a�S�\�a�/2Bh-Ð\�ÍRB�B�-7W�C�1TÞàA@/2B�C�S^/21T1TÞàA@/2B	/21T1T-91TS�ìO- V /2B�- � ÌoB�S V
Bh-9×RW�-968-7W�C�Î^Q V 596Ù/2STW V -7\�5768A@5YÎ^S�CKSs59W�QOA@50Î^C�HKA�B`57\�-0Î�Î^STW�Ì9QM/2W V ÌoB�S V 68-7C�B�ST\�\]/21TH
\`Í�1^/2C�S^57W�Î�4�Ú�a�-GÌoB�S V Bh-9×RW�-968-7W�CMC�/OÎ^_¬Î�[.a�ST\`aô/2Bh-�AR-9B�Z�59B�68- V 57WèC�a�-�W�5 V -YÎ@/2Bh-
C�a�-Ð\�/21T\`ÍR1^/2C�S^59W�Î@59Z�C�a�-¨ÌoB�S V / V /2ARC�/2C�S^59W.ZKÍRW�\`C�S^59W�Î@/2W V ÎsC�/2C�S^Î^C�ST\]Î�42Ú�a�-ßÎq59B�CKS�W�Ì
59Z*/ V /2ARC�/2C�S^59WèZKÍ�W�\`C�S^57W�Î±/2W V 59\`C�Bh-9-¨ÌoB�S V 6Ù/2W�STARÍR1^/2C�S^57W.S^Î�AR-9B�Z�59B�68- V 57W.C�a�-
a�50Î^C�4

ÚãaD- V 596Ù/2STW V -7\�5768A@5YÎ^S�CKSs59W.S^Î�\]5 V - V ÎsÍ�\`a.C�a�/2CDC�a�-Ða�5YÎ^CD\]5 V -¨Î�59B�C�Î�C�a�-�\`-71T1^Î
STW�C�5¨Î^Í�ç V 596Ù/2STW�ÎsQM/2W V Îs-9W V Î�C�a�-76æC�5ÐC�a�-ÐW�5 V -YÎ�42Ú�a�-ÐW�5 V -YÎ V -7C�-9B�68STW�-ÐCKaD-
STW�C�-7B�Z�/2\`-Ð\�-71T1^Î±/2W V \]59W�Î^C�B�Í�\`CDC�a�-¨/2B�B	/2Þ¬Î�Z�57B�C�B	/2W�Î^ZK-7B�B�STW�Ì}STWDCK-7B�Z�/2\�-ÐSTW�Z�57B�6Ù/2H
C�S^59Wô/26Ù59W�Ì�CKaD-�W�5 V -0Î�4

Ý@5YÎ^C�HKARB`59\`-YÎqÎ^STW�Ì}\]59W*Î^S^Î^C�Î±59Z�C�a�-ÐSTW�C�-0ÌoBv/2C�S^57W�57Z�Z�59Bh\`-YÎ±57ÏM-9B�Î^ÍRB�Z�/2\`-0Î^QM/2W V CKaD-
V -9C�-7B�68STW�/2C�S^57W�57Z�\�57W V STC�S^59W�Î±/21s59W�Ìà/ÓÎsÍ�B�Z�/2\`-�\]59W�C�57Í�B V -9×RW�STW�Ì}STC�Î�STWDC�-9B	Î^-9\`H
C�S^59Wè[.STCKaô/�Í±Î^-7B�Î^AR-9\`ST×�- V AR1^/2WD-Y42ñ±59C�a�57Z�C�a�-YÎ^-ÐC�/OÎ^_¬Î�Bh-0éoÍ�STBh-¨/2ÏM-9B	/OÌoSTW�Ì

17 active subdomain cells
(including 8 boundary cells)

16 interface cells from
surrounding subdomains

" # $ % & ' N ) G + L 1 2 ' & K 7 : ' , ' - - . ' 2 ' & J # 1 7 2 # 3 1
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çã59ÍRW V /2B�ÞàZ�/2\�-7CDSTW�Z�59B�6Ù/2C�S^59Wô59W�C�5ÐC�a�-ß/2ARARB`59ARB�S^/2C�-ßÌo-05968-7C�B�ÞßZ�/2\`-9C�Î�42ÚãaD-
W�5 V -0Î�A@/2B�C�S^/21T1�Þ%/2ÏM-7Bv/OÌo-¨/2W V STW�C�-YÌ9Bv/2C�-Ð[.STC�a�STW.C�a�-7STB�1^57\]/21�Î^Í�ç V 596Ù/2STW�Îq42Úãa�-
a�50Î^CD\�5 V -�\]591T1T-7\`C�Î±/2W V ÎsÍ�6ÙÎ�C�a�-0Î^-¨Î^Í�ç V 596Ù/2STW.Ï¬/21TÍ�-0Î�Z�57B�C�a�-¨Ìo1^57ç¬/210Ï´/21�Í�-0Î�4

ÚãaD-ßÌoB�S V 68-9C�B�ST\]Î�\�57W�Î^S^Î^C*57Z�ç¬57ÍRW V /2B�ÞàZ�/2\`-7C�/2Bh-0/OÎ^QOÍ�WDSTCDW�59B�6Ù/210ÏM-7\�C�57BvÎ±/OÎqÎ�59H
\`S^/2C�- V [.STC�a.çã59ÍRW V /2B�ÞàZ�/2\`-7C�Î^QO\�-71T10Ï´571TÍ�6%-YÎ^QM/2W V ÍRW�\`Í�CD\`-91T10[�/21T1R/2B�-0/OÎ�42ÚãaD-
a�50Î^CD\�5 V - V -9C�-7B�68STWD-YÎ�C�a�-Ðç¬57Í�W V /2B�ÞàZ�/2\`-9CDÏb-9B�C�ST\�-0Î^QM/2Bh-Y/OÎ±/2W V ÏM-7\`C�59B	Î�42Úãa�-
W�5 V -0Î�CKaD-9WàÍ@Î^-�C�a�-�çã59ÍRW V /2B�ÞGZ�/2\`-9CYSTW�Z�57B�6Ù/2C�S^57W�Z�57B¬\]/21T\`Í�1^/2C�STW�Ì�C�a�-�Ï¬591TÍR68-YÎ
/2W V Í�WD\�ÍRCD\`-91T10[�/21T1�/2Bh-0/OÎ�4

,�57W�HKÝ±/2B	/21T1T-71TSTìO- V Ú /OÎ^_¬Î

E�Î�68-9W�C�S^57W�- V /2çã59Ïb-9QOC�a�-Ðç¬57Í�W V /2B�ÞàZ�/2\`-9C�Î±/2Bh- V -7C�-9B�68STW�- V 57W.C�a�-Ða�5YÎ^C�42áe/21TH
\`Í�1^/2C�S^57W�57Z�CKaD-�çã59ÍRW V /2B�ÞßZ�/2\�-7C�Î�S^Î�A@/2B�C�57Z�C�a�-¨ÌoB�S V Ìo-7W�-7Bv/2C�S^57W�/2W V B�-7×�WD-9H
68-7W�CDA�B`57\�-0Î�Î^QM/2W V Bh-91TST-0Î�a�-0/2ÏMST1TÞàÍRA@59WèCKaD-ß57\�C�Bh-7- V /2C�/ÓÎ^C�B�ÍR\`CKÍRBh-�STWèCKaD-
Î^-0/2B�\`a.Z�57B�C�a�-ÐSTW�C�-7BvÎ^-7\`CKSs59W.çY-9C�[.-7-9W�Ì9B�S V \`-91T1^Î±/2W V Ì9-Y5768-9C�B�ÞàZ�/2\`-9C�Î�42Ú�a�-
Î^a�/2AR-¨59Z�C�a�S^Î�S�W�C�-9B	Î^-9\`C�S^59WèS^Î�Bh-YéoÍRSTB�- V Z�59B*×�W V STW�Ì}C�aD-�çã59ÍRW V /2B�ÞßZ�/2\�-7CDÏM-9B�C�STH
\`-YÎ�4�Úãa�- V -9C�-7B�68STW*/2CKSs59W½57Z0C�a�S^ÎbSTW�C�-9B	Î^-7\�C�S^57W¨S^Îb\]5968ARÍRC�/2C�S^57W�/21T1TÞ¤STW�C�-9W*Î^STÏM-Ó/2W V
STW�Ï´571TÏM-0Î±Î^-Y/2Bh\`a�STW�Ìß/2W V \`a�-7\`_bSTW�Ì}Ï¬/2B�S^57Í±Î�\]5768çbSTW*/2CKSs59W�Î±57Z�\]59W V STC�S^59W*Î�42Úãa�-
Z�/2\`-9C*/2Bh-Y/�\]/21T\`ÍR1^/2C�S^59W.S^Î�B	/2C�a�-7B�C�B�STÏMS^/21�57W�\`-�C�a�-ÐÏM-9B�C�ST\`-YÎ±/2Bh- V -7C�-9B�68STW�- V 4
ñ�-9\]/2Í@Î^-�çã59ÍRW V /2B�ÞßZ�/2\�-7C V -9C�-9B�68STW�/2C�S^57W.S^Î�A@/2B�C�57Z�C�a�-¨ÌoB�S V Ìo-7W�-7Bv/2C�S^57W.ARB`59H
\`-YÎ�Î^QOS�C�\]/2W�W�57CDçb-ÐA@5YÎ^C�A@57W�- V ÍRW�C�ST10C�a�-ß/2Z�CK-7B�ÌoB�S V S^Î±Ì9-9W�-7Bv/2C�- V ÒK/OÎ�S^Î�C�a�-�\]/OÎ^-
[.STC�a.C�a�-¨59C�a�-7B�Ì9B�S V 68-9C�B�ST\]Î�ÕK42Úãa�-Ða�50Î^CD\�ÍRB�B�-7W�C�1TÞàAR-7B�Z�57B�6ÙÎ@/21T1�59Z�C�a�-Ðç¬57ÍRW V H
/2B�ÞïZ�/2\`-9C V -7C�-9B�68STW�/2C�S^59WGçb-7\]/2Í±Î^-�C�a�-Ó59\`C�Bh-9- V /2C�/�Î^C�B�ÍR\�C�ÍRBh-�S^ÎbW�59C�/2Ï´/2ST1^/2çY1T-¤57W
C�a�-ÐW�5 V -YÎq4

Ô V -0/OÎMZ�59B�Bh-7[.B�STC�STW�Ì�C�a�-�1^5YÌoS�\¢C�5¤Î^-7A@/2Bv/2C�-¤/2W V A@/2Bv/21T1T-71TSTìO-�C�a�-�W�59W�H�57\`CKBh-7-�C�/OÎ^_¬Î
a�/2ÏM-ÐçY-9-7W V S^Îs\�Í@Î�Î^- V QOçYÍRCDW�59W�-Ða�/2ÏM-Ðçb-7-9WèST68AR1T-968-7W�C�- V C�5 V /2C�-�çY-7\�/2Í@Î^-¨59Z
AR1^/2W�W�- V ÍRA@ÌoB	/ V -YÎ�C�5ÐW�59W�HKA@/2B	/21T1T-710FIÝ�ö�Ô;Ú�âbö�÷¨øþ[.aDST\�aèSTW�Ï´591�ÏM-�C�a�S^Î�C�/OÎ^_ã4
ÚãaD-�ARB`5 V ÍR\�C�S^57W.ÏM-7BvÎ^S^57W�57Z�FIÝ�ö�Ô;Ú�âbö�÷¨øþSsÎ�C�a�-�W�57W�HKA@/2B	/21T1T-910ÏM-7B	Î^S^59W�QO[.aD-9Bh-
6Ù50Î^CDW�-9[ ZK-0/2C�Í�Bh-0Î±/2W V ÍRA@ÌoB	/ V -YÎ�C�-7W V C�5¨59B�S^ÌoSTW�/2C�-042Úãa�-0Î^-ÐÍ�A@ÌoB	/ V -YÎ±/2Bh-
C�a�-7W.STW�\]59B�A@59B	/2C�- V STW�C�5�A@/2B	/21T1T-710FIÝ�ö�Ô;Ú�âbö�÷¨ø$42Ú�a�-Ð\�ÍRB�B�-7W�CD1^50ÌoST\�STW.W�59WDHKA@/2B�H
/21T1T-710FIÝ�ö�ÔKÚãâbö�÷GøþZ�59B*ç¬57Í�W V /2B�ÞàZ�/2\`-9CD\]/21T\`ÍR1^/2CKSs59W.S^Î�1TS�_b-91TÞßC�5�ÍRW V -9B`Ìb5¨/
6Ù/�ÿ�59B*Bh-9[.B�STC�-�Z�57B�/2ARAR1TST\]/2C�S^57W.C�5�68ÍR1TC�STAR1T-�6Ù57ÏMSTW�Ì}çã5 V ST-0Î±ÒK/2W.ÍRA@ÌoB	/ V -
AR1^/2W�W�- V Z�59BRÝ�a�/OÎ^-�Ô;Ô�57Z0FIÝ�ö�Ô;Ú�âbö�÷¨ø A@/2B	/21T1T-71TSTìM/2C�S^59W�ÕK4�ñ±57Í�W V /2B�ÞïZ�/2\`-9CyÏM-7B�C�-7Û
V -9C�-7B�68STW�/2C�S^57W.S^Î±/�ÏM-7B�ÞàC�ST68-9HK\]57W�Î^ÍR68STW�Ì}A@/2B�C�57Z�C�a�-¨ÌoB�S V Ìo-7W�-7Bv/2C�S^57W�/2W V
Bh-9×RW�-968-7W�CDARB`59\`-YÎ�ÎsQM/2W V STC�Î�A@/2B	/21T1T-71TSTìM/2C�S^59W.[.ST1T1yÍ�W V 57Í�çYC�- V 1TÞàST68ARB`59Ïb-�C�a�-
AR-9B�Z�57B�6Ù/2W�\`-¨59Z�FIÝRöãÔKÚãâYöã÷GøþSTW�/�6Ù/OÎ�Î^S�ÏM-91TÞßA±/2B	/21T1T-710-9WDÏMSTB`59W�68-7W�CD[.a�-9Bh-



21

ÌoB�S V Ìo-9WD-9B	/2C�S^59W.C�/OÎ^_ãÎ�\�57W�Î^ÍR68-ß/�1^/2B`Ìo-ÐA@59B�C�S^59Wô59Z�C�a�-Ð[�/21T10\�1s59\`_àC�ST68-04

Ee1TC�a�59Í@Ìoa�/�W�57W�HKA@/2B	/21T1T-91TSTìO- V C�/OÎ^_àS^Î�AR-7B�Z�57B�68- V 59W�/ÓÎ^STW*Ìo1T-�ARB`59\`-0Î�Î�59B®QOC�a�-
59C�aD-9B*ARB�57\`-YÎ�Î�57BvÎ�WD-9- V W*59CDçY-�S V 1T-Y42FIÍR\`a.S^Î�C�a�-Ð\�/OÎs-�[.STC�a.[.B�STC�STW�Ì}C�a�-¨Ìo1^59çã/21
59ÍRC�ARÍRC�×R1T-YÎq42Úãa�-Ða�5YÎ^CD6Ù/2Þßçb-¨59\`\`Í�ARST- V [.STC�aè[�B�STC�STW�Ì�CKaD-YÎ^-Ð1^/2B`Ìo-�×R1T-YÎR[�aDST1T-
C�a�-ÐW�5 V -YÎ@/2B�-Ð\]59W�C�STW�ÍRSTW�Ì}C�5ÐSTC�-9B	/2C�-�STWèCKaD-ßÎ�571TÏM-7B�42ÚãaD-�W�5 V -0Î±Î^-7W V \�57W�ÏM-7B�H
Ìo-7W�\`-�STW�Z�57B�6Ù/2CKSs59W.C�5ÐCKaD-�a�50Î^C V ÍRB�STW�Ì}-7ÏM-9B�ÞàSTC�-7Bv/2C�S^57W�42í�57[.-9ÏM-7B�QOC�a�-¨/OÎ^ÞbW�H
\`a�B`59W�57Í±Î�W*/2C�Í�Bh-¨59Z�Ý��ÐØÑC�B	/2W�Î^68S^Î�ÎsS^59W�Î�AR-7B�68STC�Î�C�aD-�68-0Î�Î�/OÌo-¨Î^-9W V -7B
Ò=W�5 V -0Î�Õ�C�5�\]57W�C�STW�ÍR-�-7Û�-9\`ÍRCKSTW*Ì}-9Ïb-9W.C�a�57Í±Ì9a.C�a�-�6%-YÎ�Î�/OÌ9-�6Ù/2ÞàçY-Ð[+/2S�CKS�W�Ì}STW
/�çYÍ�Z¥ZK-9B*Í�W�C�ST1yCKaD-�68-0Î�Î�/OÌo-ÐB�-7\`-9STÏM-7B�Ò=a�5YÎ^C�Õ�S^Î�Bh-0/ V ÞßC�5ß/2\`\�-0Î�Î�STC�42FI-7ÏM-9B	/21068-0Î^H
Î�/OÌo-0Î�ZKB`596æC�a�-ÐW�5 V -0Î�6Ù/2Þà\]591T1�-9\`CDSTW.C�a�S^Î�[�/2Þà[.a�ST1�-�C�a�-Ða�5YÎ^CDS^Î±57\`\�ÍRARST- V
[.STC�a.[.B�STC�STW�Ìà57Í�CDC�a�-ÐB�-0Î^C�/2B�C�/2W V AR1^57CD×�1T-0Î�42Úãa�-¨59ÏM-7B	/21T10[�/21T10\`1^59\`_àC�ST68-
ST68ARB`59ÏM-0Î�[.a�-7W�Î�591�ÏMSTW�Ìà/2W V [.B�STC�STW�Ìà/2Bh-�AR-7B�Z�57B�68- V Î^ST68ÍR1TC�/2W�-Y57Í±Î^1�Þ�42Ú�a�-9Bh-7H
Z�57B�-7QOW�59B�6Ù/21�57AR-9B	/2C�S^59W.[.ST1T10çY-ÐSTW.C�a�S^Î�6Ù5 V -042í�59[.-7ÏM-7B�QOZ�57B�/2W�/2\`\`Í�B	/2C�-
çYB�-0/2_ V 59[.W�57Z�C�a�-Ð[+/21�10\�1^57\`_àC�ST68-ßÎsA�-7W�CDAR-9B�Z�59B�68STW�Ì�Ï´/2B�Ss59Í@Î�C�/OÎ^_¬Î^QOC�a�-7Þ
68Í@Î^CDW�59C*57ÏM-9B�1^/2A@42ÚãaDÍ±Î^QOZ�57B�Bh-0Î^-Y/2Bh\`a.ARÍRB�A@5YÎs-YÎ�[.a�-7W.C�ST68-¨/2\�\]59ÍRW�C�STW�Ì�S^Î±59Z
STW�C�-7B�-0Î^C�Q9C�a�-�\]5 V -�6Ü/2Þ¨çY-�B�ÍRW�STW%/@6Ù5 V -�[.a�-9Bh-�C�a�-�W�5 V -0Î¢/2Bh-�a�-91 V S V 1T-�Í�WDCKST1
C�a�-Ða�5YÎ^CD\]5968AR1T-7C�-YÎ�C�a�-Ð×�1T-Ð[.B�STCKS�W�ÌoQM/�ÏM-7B�ÞßCKS�68-9HK\]59W*Î^Í�68STW*Ì}C�/OÎ^_%57W�Î�5968-
/2Bh\`a�STC�-9\`C�Í�Bh-0Î�4

ÚãaD-�B�Í�WDHKCKS�68-�çY-9a�/2ÏbS^59B*S^Î V -9C�-7B�68STW�- V STW.FIÝ�ö�ÔKÚãâbö�÷GøþçbÞò/2\�C�STÏ¬/2CKSTW*ÌàÒK59B
V -Y/2\`C�STÏ´/2C�STW�ÌbÕD/�ZK-Y/2C�ÍRB�-Ð[.a�ST\`a.\]/2Í±Î^-0Î�68-0Î�Î�/OÌo-0Î�C�5�çY-ßÎ^-7W�CDZKB`596æC�a�-Ða�50Î^CDC�5
C�a�-ÐW�5 V -YÎ@/2C�C�a�-ÐçY-YÌoSTWDW�STW�Ìà57Z�-9Ïb-9B�ÞàSTC�-9B	/2C�S^59W*42úãW�/2çY1TSTW�Ì�C�a�S^Î�ZK-0/2CKÍRBh-ß/21^Îq5
/21T1^57[�Î�C�a�-�Í±Î^-7B¬C�5GÎ^C�57A.C�a�-�\�5 V -�ARBh-96Ù/2C�ÍRBh-91TÞGçbÞG- V STC�STW�ÌG/�êOÎ^C�59ARHK\`a�-7\�_ãë@×�1T-7Q
[.a�ST\`a.S^Î±57AR-9W�- V /2W V Bh-0/ VòV ÍRB�STW�Ì�-9ÏM-7B�ÞàSTC�-9B	/2C�S^59W*42Úãa�-ÐW�5 V -0Î±/2B�-ÐZ�59Bh\`- V C�5
[�/2STCDZ�59B�/ÓÎ^S^ÌoW*/210ZKB`596æC�a�-Ða�5YÎ^CDSTW V ST\]/2C�STW�Ì}[.a�-7C�a�-7B�57B�W�57CDC�a�-�\`ÍRB�Bh-7W�CDSTC�-9B	/2H
C�S^59WèS^Î�C�a�-�1^/OÎsC�57W�-04
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Ý@/2Bv/21T1T-710FIÝ�ö�ÔKÚãâbö�÷Gøþ[�/OÎ�B�ÍRW�57W�Î^-9Ïb-9B	/21 V S�Z®ZK-9Bh-7W�CDAR1^/2C�Z�59B�6ÙÎ�42Úãa�-Ð×�B	Î^CDC�[�5
AR1^/2C�Z�59B�6ÙÎ�[.-7B�-ÐÍ±Îs- V Z�59B V -9çYÍ±ÌYÌoSTW�Ìà57W�1TÞ]42,.-7Û�C�QOCK[�5Ð\]5Y/2B	Î^-ßÌ9Bv/2STW�Îsa�/2B�- V
68-76Ù59B�ÞG6Ù/2\`a�STW�-YÎ�/2Bh- V S^Î^\`Í@Î�Î^- V 4üö±/OÎ^C¬/2Bh-�C�[�5�6Ù/OÎ�Î^STÏM-71TÞGA@/2B	/21T1T-91�6Ù/2\`a�STW�-0Î �
UOÕ�F��ïÔ�[�59B�_¬Î^C�/2C�S^57W.W�-7CK[�57B�_ò/2CDöãØÜÚ0EeF�Ò=Z�59B V -9çYÍ±ÌYÌoSTW�ÌbÕ
ðMÕ�á�B	/2Þ � JMNÓ/2CDöãØÜÚ0EeF�Ò=Z�59B V -9çYÍ±ÌYÌoSTW�ÌYÕ
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W�5 V -Ð\]59ÍR1 V ÎsC�/2B�CDSTC�Î�W�-7Û�CDSTC�-9B	/2C�S^59W.[.a�ST1�-�C�a�-Ða�5YÎ^CDS^Î±ÎsCKS�1T10[.B�STC�STW�Ìß59ÍRC�ARÍ�C
Ò=çY-9\]/2Í@Î^-�C�a�-¨Î^C�59ARHK\`a�-7\�_ßZK-Y/2C�ÍRB�-ÐS^Î V -Y/2\`C�STÏ´/2C�- V ÕK42í�57[.-9Ïb-9B®QOCKaDS^Î�A@/2B�C�ST\`ÍR1^/2B
Z�/2\`C�59B*S^Î�\]59W�Î^S V -7B�- V W�-YÌ91TS^ÌoSTçY1T-ß57W.C�a�-Ðá�JMN�çY-7\�/2Í@Î^-ÐSTC*Î^AR-9W V Î±/ÓÎ^6Ù/21T10AR-7B�H
\`-9W�C�/OÌ9-ß57Z�STC�Î�C�ST68-�[.B�STC�STW�Ì}×R1T-YÎ�42Ú�a�-ßÎsA�-7- V 57Z�C�a�-�á�JMNÓ57W.A@/2Bv/21T1T-710FIÝRöãÔKÚãH
âbö�÷Gøþ[�/OÎ�-YÎ^C�ST6Ù/2C�- V /2CDðOðMN�ØÜâbö�÷¨ÝRFeAR-9B*ARB`59\`-YÎ�Îq59B�4

ÚãaD-�á�JMN*S^ÎDC�a�-¤57W�1TÞïAR1^/2C�Z�59B�6 [.a�-7Bh-�C�a�-¤Î^C�59ARHK\`a�-7\�_ïZK-0/2CKÍRBh-�[�/OÎ V -Y/2\`C�STÏ´/2C�- V 4
ÚãaDS^ÎDZK-Y/2C�ÍRBh-�[�/OÎDC�ÍRB�W�- V 57Z�Z�Î�5�C�a�-�a�50Î^C7ÿ�59çï\]59ÍR1 V Î^a�/2B�-¤/�ARB`59\`-YÎ�Îq59B�[.STC�aò59WD-
59ZDCKaD-�W�5 V -¢ÿ�59çãÎ�Z�57B�C�a�- å HKW�5 V -Ð\�/OÎ^-042ÚãaD-�a�50Î^C]ÿ�59çò59W�1�ÞàW�-9- V - V C�5�çY-ß/2\`C�STÏM-
V Í�B�STW�ÌàÎsC�/2B�C�HKÍRA�QMÌ9B�S V Bh-9×RW�-768-9W�C�Î^QM/2W V Î^a�ÍRC�H V 59[.W�42Ú�a�-�a�50Î^CD\]59ÍR1 V êOÎ^1T-9-7A@ë
C�a�B`59Í@Ìoa.C�a�-ÐSTC�-9B	/2C�S^59W*Î±/2W V /21T1^59[ C�a�-Ð68-YÎ�Î�/OÌ9-YÎ�ZKB`576æC�a�-�W�5 V -YÎ�C�5Ð\�571T1T-9\`C
ÍRW�C�ST10STC*ê2[�59_b-ÐÍRA@ëÓ/2W V Bh-7\�-7STÏM- V C�a�-76Ù42ñ�-9\]/2Í@Î^-ß57W�1TÞ%57W�-@ÿ�57çàS^Î@/21T1^59[.- V C�5
çY-¤/2[�/2_b-¤59W½/*A�B`57\`-YÎ�Î�57B�Q	C�a�-�W�5 V -¬ÿ�57çï[.a�ST\`aßBh-0Î^S V -0Î´59W¨C�a�-�a�5YÎsC�>�ÎMARB�57\`-YÎ�Î�57B
68Í@Î^C*Î^1T-9-7A¶[.a�ST1T-ÐCKaD-�a�50Î^CDS^Î±/2[�/2_b-042Úãa�Í@Î^QMÎ�5768-�AR-7W�/21TC�ÞàS^Î�-7Û�AR-9\`C�- V QOçYÍ�C
C�a�/2CDAR-9W�/21�CKÞß[�59ÍR1 V a�/2ÏM-�çY-7-9W�Ì9B�-0/2C�-9B*STZ�C�a�-ÐW�5 V -�a*/ V C�5ÐB�-7\`-9STÏM-¨/ÓÎ^C�59ARH
\`a�-9\`_à68-0Î�Î�/OÌo-ÐZKB`596æC�a�-Ða�50Î^CD-9ÏM-7B�ÞßSTC�-9B	/2C�S^59W�42Ú�a�-�AR-7W�/21TC�Þà[�/OÎ±Î^6Ù/21�1
-7W�59Í@Ìoa�C�a�/2CbCKaD-G59Ïb-9B	/21T1yAR-7B�Z�59B�6Ù/2W�\`-�ST68ARB`59ÏM- V [.a�-7W�CKaD-�W�ÍR68çb-7B�57ZDW�5 V -YÎ
STW�\`Bh-Y/OÎ^- V ZKB�576���C�5 å 4

âbS^Ì9Í�Bh-C	M4�UÓÎ^a�59[�Î�Bh-0Î^Í�1TC�Î±57Z�C�a�-ÐCKS�68STW�Ì}\]5968A@/2B�S^Î�59W*42Úãa�-¨Î^AR-9- V H�Í�A 57Z�CKaD-
Î�571TÏM-9B®QM/2W V C�a�-ß57ÏM-7Bv/21T10B�Í�Wô/2B�-ÐAR1^59C�C�- V 42Ú�a�-ßÎsA�-7- V HKÍRA@Î±/2Bh-�Bh-91^/2C�STÏb-�C�5�C�a�-
Î^STW�Ì91T-9HKW�5 V -�W�57W�HKÝv��ØÑBh-0Î^Í�1TC�Î�42Ú�a�-¨Î�591TÏM-7B*CKS�68-�S^Î�\]/21T\`Í�1s/2CK- V 59W.C�a�-Ða�5YÎsC�/OÎ
C�a�-ÐCKS�68-�STC*Î^AR-7W V ÎR[+/2S�CKSTW*Ì}Z�59B*\]59W�Ïb-9B`Ìo-7W�\`-�a�S^Î^C�57B�ÞßSTW�Z�59B�6Ù/2C�S^57W.ZKB�576æC�a�-
W�5 V -0Î�4üÔKW�\`1TÍ V - V STWàC�a�-ïÎ�571TÏM-9BãC�ST68-�S^ÎDC�a�-�6%-YÎ�Î�/OÌ9-�A@/OÎ�ÎsSTW�ÌG/26Ù57W�Ì�CKaD-�W*5 V -YÎ
Z�57B�STW�C�-7B�Z�/2\`-Ð\�-71T10STW�Z�57B�6Ù/2C�S^57W V Í�B�STW�Ì}C�aD-ßÎ^ÍRçbHKS�CK-7B	/2CKSs59W�Î�42Ú�a�-ßÎq591TÏM-7B�QM/OÎ
-7Û�A�-7\`C�- V QMÎ^\]/21T-YÎ�Z�/2STB�1TÞà[.-71T10[.STC�a.C�a�-ÐW�Í�68çY-7B�57Z�ARB�57\`-YÎ�Î�57BvÎq42í�59[.-7ÏM-9B®QOC�a�-
59Ïb-9B	/21T10AR-9B�Z�59B�6Ù/2W�\`-ÐS^Î V -0ÌoB	/ V - V Î�5968-7[.a�/2CDçb-7\]/2Í±Î^-ÐC�a�-¨ÌoB�S V Bh-9×RW�-768-9W�C�Î
/2Bh-�W�59Cba�S^ÌoaD1TÞßA@/2B	/21T1T-71TSTìO- V /2CbC�a�S^Î�CKST6%-Y4qÚãa�-�\`ÍRB�ÏM-G57ZDEe6 V /2a�1?>�ÎR1^/2[ [�/OÎR\]/21TH
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\`Í�1^/2C�- V ZKB�576æC�a�-�-0éoÍ±/2C�S^57W�Ò=?@-9Z�4OU`UOÕ �

[.a�-7B�-Ð? S^Î�C�a�-ÐZKBv/2\`C�S^59W�57Z�C�a�-ÐCKS�68-�[.a�ST\`a.\]/2W�W�57CDçb-ÐA@/2Bv/21T1T-71TSTìO- V QM/2W V , S^Î
C�a�-ÐW�Í�68çY-7B�57Z�ARB�57\`-YÎ�Î�57BvÎ�42âã59B*C�a�S^Î�\]/OÎ^-9QO? [�/OÎ�\]/21T\`Í�1s/2CK- V /OÎ�C�a�-�ZKB	/2\`C�S^59W�57Z
C�ST68-¨Î^AR-9W�CD[.B�STC�STW�Ì}×�1�-YÎ±57W�1TÞ`QMÎ^STW�\`-�C�a�S^Î�C�/OÎ^_ßS^Î�\`Í�B�Bh-9W�C�1TÞßÍ�W�A@/2B	/21T1T-91�STìO- V 4

âbS^Ì9Í�Bh-C	M4�UÓ/21^Î�5ßÎ^a�57[�Î�C�a�-ÐA�-7Bh\`-9W�C�/OÌo-¨59Z�C�ST68-¨Î^AR-9WDC�S�W.C�a�-ßÎ�571TÏM-7B�42E�Î�C�a�S^Î
Ï´/21TÍR- V -7\�Bh-0/OÎ^-YÎ^QOC�a�-Ð-9Z¥ZK-9\`C*59Z�ZKÍRB�C�a�-9B*A@/2Bv/21T1T-71TSTìM/2C�S^57W V -7\`B�-0/OÎ^-0Î�çb-7\]/2Í±Î^-ÐC�a�-
Î�571TÏM-9B*a�/OÎ�Bh-7\�-7STÏM- V 6Ù50Î^C*59Z�C�a�-ÐA@/2Bv/21T1T-71TSTìM/2C�S^57W.-9Z¥Z�59B�CDC�5 V /2CK-042ÚãaD-�1^/OÎ^CDAR1^57C
Î^a�57[�Î�C�a�-ß57ÏM-7Bv/21T10AR-7Bh\�-7W�C�/OÌo-¨59Z�STW�C�-7B�Z�/2\`-Ð\�-71T1^Î�42ÔKCDS^Î�\]/21T\�ÍR1^/2C�- V ZKB`596 �

F��ïÔ�Ý@59[.-9B*á�a�/21T1T-7W�Ìo-¨/2CD,.EeF
ÚãaD-�F��¤Ô�Ý@59[.-7B�á�a�/21T1T-7W�Ìo-Ða�/OÎ å ? å NONON�ARB`59\`-YÎ�Îq59B	Î^QO-Y/2\`a.[.STC�a�/�\`1^59\`_%ÎsA�-7- V
59ZDJMN�ØÙí.ì�/2W V /�C�a�-059Bh-9C�ST\]/21�Î^AR-7- V 59Z�óMLON�ØÜâbö�÷¨ÝRF�Ò=?@-9Z�4OU2ðMÕK42Ú�a�-Ð6Ù/2\�a�S�W�-
Í@Î^- V Z�59Bã6Ù5YÎsC¬57ZbC�a�-�\]/OÎ^-0Î�a�/ V ðC�¤çbÞYCK-0Î�59Zb68-76Ù59B�Þ]4üÚãa�S^Î�AR1^/2C�Z�57B�6 ARB`59ÏbS V -0Î
/ÓÎ^-7\�57W V \�50/2BvÎs-ßÌoB	/2STW�Î^a*/2B�- V 68-96Ù57B�ÞàC�-0Î^CDçY- V 4

ÚbST68STW�ÌYÎ�[.-9Bh-¨59çYC�/2STW�- V Z�59B*C�a�-ÐC�-YÎ^CD\]/OÎ^-ß57W.C�a�-ÐF��ïÔ�[.STCKaôU2QOðOQOóOQOPOQ��2QM/2W Vßå
ARB`59\`-YÎ�Îq59B	Î�4�Úãa�-¤Î^C�59ARHK\`a�-9\`_eZK-0/2C�Í�Bh-�[�/OÎ*/2\�C�STÏ¬/2CK- V Z�59B�CKaD-�F��ïÔY\]/OÎ^-YÎ�4�ÚbST68S�W�ÌbÎ
[.-9Bh-¨/21^Î�5ß57çYC�/2STWD- V Z�59B*C�a�-ÐW�59W�HKA@/2B	/21T1T-710\�5 V -¨/2ÍRC�59C�/OÎ^_b- V 57ÏM-7B�ðOQOóOQOPOQM/2W V Q å
ARB`59\`-YÎ�Îq59B	Î�42E ÎsSTW�Ìo1T-ÐARB�57\`-YÎ�Î�57B�W*59W�HKÝ��ÐØ \�/OÎ^-Ð[�/OÎ�W�57C�57çYC�/2S�W�- V çY-9\]/2Í±Îs-ß57Z
C�a�- V STZ®×�\`ÍR1TC�Þ¨STW%/2\`\�-0Î�Î^STW�ÌG/@6Ü/2\�a�STWD-�[�S�CKa%/@JMN¢ØÙí.ìÐ? å NONON@ARB�57\`-YÎ�Î�57B¬Z�59B�/2W
/ V -YéoÍ@/2C�-�AR-9B�S^5 V 57Z�C�ST68-Y4

Ú�/2çY1T-0Îv	M4 óM/Ó/2W V 	M4 óOç%Î^a*59[ C�a�-ÐCKS�68STW�Ì}çYB�-0/2_ V 59[.Wô59Z�Î^-7ÏM-9B	/210C�/OÎ^_¬ÎRZ�59B*A@/2Bv/21TH
1T-710FIÝ�ö�Ô;Ú�âbö�÷Gø /2W V C�a�-¨/2ÍRC�57C�/OÎ^_b- V Ïb-9B	Î^S^59Wô59Z�FIÝRöãÔKÚãâYöã÷Gø$42ÚãaD-�C�ST68-
Bh-YéoÍRSTBh- V Z�59B V 596Ù/2STW V -7\�5768A@5YÎ^STC�S^57W�Î^a�57[�Î±/ÓÌo-7W�-9B	/210C�B�-7W V 59Z V -7\�Bh-0/OÎ^STW�Ì
[.STC�a.C�a�-ÐW�Í�68çY-7B�57Z�W�5 V -0Î�42Úãa�-¨Î�591TÏb-9B*C�ST68-9QM57Z�\]59ÍRBvÎ^-7Q V -9\`Bh-Y/OÎ^-0Î�[.STC�a.C�a�-
W�ÍR68çb-7B�59Z�W�5 V -0Î�42Ú�a�-ßÌoB�S V Bh-9×RW�-968-7W�CDC�ST68-�S^Î@/21T6Ù5YÎ^CDAR-7B�ZK-7\�C�1TÞß\�57W�Î^C�/2W�C
/2W V \]59W�Î^ÍR68-0Î±UO4 ó��Ö59Z�C�a�-¨59Ïb-9B	/21T10C�ST68-�Z�57B*CKaD-ßÎ^STW�Ì91T-�ARB`59\`-0Î�Î�59B*\]/OÎ^-Y42Ú�a�-
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C�ST68-¨Î^AR-9W�CD[.B�STC�STW�Ì}×�1�-YÎ�S^Î�Z�/2S�B�1TÞà\]57W�Î^C�/2W�C*/2C*UO4 	��Ö59Z�C�aD-ßÎ^STW�Ì91T-�W�5 V -�C�ST68-04

âbS^Ì9Í�Bh-A	M4 ðGÎ^a�57[�Î�C�a�-�AR-9B�Z�59B�6Ù/2W�\`-�Z�59B�C�a�-�ØÜÚ��ÐÔYCK-0Î^C0\�/OÎs-Y4�EG1T1DÎ^AR-7- V HKÍRA@Î�/2Bh-
Bh-91^/2C�STÏb-�C�5�C�a�-¨Î^STW�Ì91T-9HKW�5 V -�Ý��ÐØÑ\]/OÎ^-042Úãa�-¨Î^\]/21^/2çYST1TSTC�ÞàS^Î�Z�/2STB�1TÞà1TSTWD-Y/2B*Z�59B*C�a�-
Î�571TÏM-9B�/2W V C�a�-ß57ÏM-7Bv/21T1�Î�571TÍRC�S^59W.çY-9\]/2Í@Î^-�C�a�-¨Î�571TÏM-9B*\]59W�Î^ÍR68-0Î�C�a�-ß57ÏM-7B�H
[.a�-71T68STW�Ì}6Ù/�ÿ�57B�STC�Þò59Z�C�a�-Ð\�1^57\`_àC�ST68-9QO-7ÏM-7W.Z�59B*C�a�- å H�W�5 V -@ÿ�57ç¬42Ú�a�-¨/2Í�C�57H
C�/OÎ^_b- V ÏM-9B	Î^S^57Wô59W�CKaD-ÐF��¤Ô�Î^a*59[�ÎRçY-9C�C�-7B�Îs\�/21^/2çYST1TSTC�ÞßC�a�/2W�C�a�-Ðá�JMN}/2ÍRC�59C�/OÎ^_Y- V
Bh-YÎ^ÍR1TC�Î^QM/21TC�a�57Í±Ì9a.C�a�-�Ý��ÐØ ÏM-9B	Î^S^57W.S^Î�\`1T-Y/2B�1TÞàZ�/OÎsCK-7B�42Ú�a�-ÐA�-7Bh\�-7W�C�/OÌo-0Î±59Z
STW�C�-7B�Z�/2\`-Ð\�-71T1^Î V STZ®ZK-7B�Î^1TS^Ì9a�C�1TÞàZKB`596æC�a�-Ðá�JMN�çY-9\]/2Í±Îs-ß57Z�CKaD-ßÎ�57B�C�STW�Ìß59Z�\`-71T1^Î
[.a�ST\`a�QO-7Û�\�-7ARCDZ�59B*B�57ÍRW V H�59Z®ZKQOa�/2Ïb-�C�a�-¨Î�/268-��@HKÏ¬/21TÍ�-042Úãa�-ÐF��ïÔ�Ý±57[.-9B*á�a�/21TH
1T-7W�Ìo-7Q91TST_b-�C�a�-�á�B	/2Þ¨á�JMN2Q V -76Ù57W�Î^C�Bv/2C�- V C�a�/2CbA@/2B	/21T1T-91�FIÝ�ö�Ô;Ú�âbö�÷Gø AR-9B�Z�59B�6ÙÎ
[.-91�10STW�/�\]5Y/2B	Î^-ßÌ9Bv/2STW.-7W�ÏMSTB`57W�68-9W�C�42Ú�a�-�Ý@59[.-7B*á�a*/21T1T-9W�Ì9-�AR-7B�Z�57B�68- V /2C
/2ARARB`59Û�ST6Ù/2C�-71TÞàóMN�ØÙâYöã÷GÝRFeA�-7B*A�B`57\�-0Î�Î�57B�57W.A@/2Bv/21T1�-910FIÝRöãÔKÚãâYöã÷Gø$4

Ú�/2çY1T-C	M4 óM/ � F��ïÔ�ÚbST68STW�ÌbÎ�Z�57B�Ý@/2B	/21T1T-910FIÝRö�Ô;Ú�âbö�÷¨ø ÒKÎ^-7\]59W V Î�Õ
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Ú�/2çY1T-C	M4 óOç � F��¤Ô�ÚbST68S�W�ÌbÎ�Z�57B�EeÍ�C�57C�/OÎ^_b- V FIÝRö�Ô;Ú�âböã÷Gø ÒKÎ^-7\]59W V Î�Õ
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á�B	/2ÞàÚãóO3 6Ù/OÎqÎ^STÏM-91�ÞàA@/2Bv/21T1T-7106Ù/2\`a�STW�-¨/2CDá�Bv/2Þà?@-0Î^-Y/2B \`a

ú±/2\�a857ZDC�a�-�ðl	ML@W�5 V -0Î¢59W�C�a�-�ÚãóO3�\]59WDC�/2STW*Î@L2P�ØÙçYÞbC�-0Î@57ZM1^59\]/21I68-96Ù57B�Þ`Qb/2W V
/�3eú�á EG1TARa�/�\`a�STA¶[.STC�a�/�C�a�-059Bh-7C�ST\�/21�ÎsA�-7- V 57Z�U
	MN�ØÙâbö�÷GÝ�F�Ò=?@-7Z�4OU2óMÕK42Ô;C�Î
/2Bh\`a�STC�-9\`C�Í�Bh-�Bh-YéoÍRSTBh-YÎMC�a�-�W�Í�68çY-7B±59Z V - V ST\]/2C�- V ARB�57\`-YÎ�Î�57BvÎMC�5�çb-¤/*A@59[.-9B±57ZYð
Ò=S^4 -04 Q9ðOQ9POQ å QYUOL2Q7-9C�\]4�ÕK4qE�á�Bv/2Þ!�@ØÙÝ.[.STC�a�	Oð�ØÜ[�59B V Î¢59Zb68-96Ù57B�Þ¶Î^-9B�ÏM-0Î¢/OÎ�C�a�-
ZKB`59W�CD-7W V 4

ÚãaDB�-7-�\]/OÎ^-YÎ�[.-7B�-GÎsÍ�\`\`-YÎ�Î^ZKÍR1T1TÞ¨B�Í�W�Z�57B´C�ST68STW�ÌÐ\]5968A@/2B�S^Î�59W�Î�[.STC�a�C�a�-�ARB�5 V Í�\`H
C�S^59WèÏM-9B	Î^S^57W�59Z�Ý��ÐØ�42Úãa�-7Þà[.-9Bh-ÐB�ÍRW�57W�UOL2QOóOðOQM/2W V L2PÓW�5 V -YÎq42EGCD1T-0/OÎ^C*UOL
W�5 V -0Î±/2Bh-�Bh-0éOÍRSTBh- V Z�57B�C�a�S^Î�ARB`59çY1T-76Ñ59W.C�a�-ÐÚãóO3îçb-7\�/2Í@Î^-¨59Z�C�a�-Ð68-96Ù57B�Þ
\]/2A@/2\�STC�Þò59W.-0/2\�aèW�5 V -Y42Ú�a�-¨Î^C�59ARHK\`a�-9\`_àZK-0/2C�Í�Bh-Ð[�/OÎ±/2\�C�STÏ¬/2C�- V Z�59B*C�a�S^Î�\]/OÎ^-
Z�57B�/�6Ù57B�-¨/2\`\�ÍRB	/2CK-¨/2\`\�57ÍRW�C�STW�Ìà57Z�C�a�-ßÎ�571TÏM-7B�C�ST68-04

Ú�/2çY1T-C	M4 P�Î^a�57[+ÎRCKaD-�C�ST68STW�ÌYÎ±59Z�Î^-7ÏM-7Bv/210C�/OÎ^_ãÎ�STW.C�a�-ÐA±/2B	/21T1T-710\�5 V -Y4 Ú�a�-�Ú�óO3
[�/OÎ�C�a�-¨59W�1TÞßA�1s/2CKZ�57B�6æCK-0Î^C�- V [.a�-7Bh-�C�a�- V -7\]5968A@5YÎsSTC�S^59W.C�ST68-Ð-9Û�\`-7- V - V C�a�/2C
59ZDCKaD-ßÌoB�S V Bh-9×�WD-968-7W�C�42Úãa�-ÐW�ÍR68çb-7B�57Z�Î^-7\�57W V Î�Bh-YéoÍ�S�B�- V Z�59B V -7\]5968A@5YÎsSTW�Ì
/2W V Bh-9×RW�STW�Ì}[�/OÎ�Z�/2STB�1TÞà\]57W�Î^C�/2W�C*/OÎ�C�a�-�WDÍ�68çY-9B�59ZDW�5 V -YÎ�S�W�\�Bh-0/OÎ^- V 42ÚãaD-
Î�571TÏM-9B*C�ST68-7QM/OÌb/2STW�Q V -9\`Bh-Y/OÎ^-0Î±/OÎ�C�a�-ÐW�Í�6%çb-7B�57Z�W�5 V -0Î�STW�\`Bh-Y/OÎ^-0Î�42Úãa�-Ð×�1T-
[.B�STCKS�W�Ì}C�ST68-7QO[�aDST\�aèS^Î�Í±ÎsÍ±/21T1TÞßSTW V -9AR-9W V -7W�C*59Z�C�a�-ÐW�ÍR68çb-7B�59Z�W�5 V -0Î^Q
STW�\`Bh-Y/OÎ^- V [.STC�a�C�a�-�W�ÍR68çb-7B�57ZDW�5 V -YÎ¢59W�C�a�-�Ú�óO3�4�FI[�/2ARARSTW�ÌÐ6Ù/2Þ¨a�/2ÏM-�çb-7-9W
59\`\`ÍRB�B�STW�Ì V ÍRB�STW�ÌÐC�a�S^ÎRC�/OÎ^_¬4�ö�ST_b-G/21T1yA@/2Bv/21�1T-91yAR1^/2C�Z�57B�6ÙÎ^QoC�a�-�ÚãóO3î68Í@Î^C´Î^AR-7W V
C�ST68-¨/21T1^59\]/2C�STW�Ì}68-76Ù59B�ÞàZ�57B�68-0Î�Î�/OÌo-ÐA@/OÎ�Î^STW�ÌY42í�59[.-7ÏM-9B®QOC�a�S^Î�C�ST68-Ðçb-7\]/268-
STW�\`Bh-Y/OÎ^STW*Ìo1TÞà1^/2B`Ìo-Ð[.a�-7W.C�a�-�W�5 V -YÎ±Î^-7W�CDC�a�-9S�B�Î^ÍRç V 576Ù/2STW�Î�571TÍ�C�S^57W�Î±Ò=1^/2B`Ìo-
C�Bv/2W*Î^68S^Î�Î^S^57W�Î�Õ9C�5�C�a�-�a*5YÎ^C0Z�59Bã[.B�STC�STW�Ìe/ÐÌo1s59çã/21�Bh-YÎ^C�/2B�CY×R1T-Y4�,.-7[�-7B�57A�C�ST68STìO- V
ÏM-7BvÎ^Ss59W�Î±57Z�Ýv��ØÑ6Ù/2ÞàBh- V ÍR\`-�C�a�S^ÎRZ�/2\�C�57B�4

âbS^Ì9Í�Bh-X	M4 ó¨Î^a�57[�Î�C�a�-�AR-9B�Z�57B�6Ù/2W�\`-e57WàC�a�-�Ú�óO3�4üEG1T1�Î^AR-7- V HKÍRA±Î�/2Bh-�Bh-91^/2C�STÏb-�C�5
C�a�-Ð\�/OÎ^-Ð[.STC�a.C�a�-¨Î^6Ù/21T1T-YÎ^CDWDÍ�68çY-9B�59Z�W*5 V -YÎ±ÒKUOL�W*5 V -YÎ�ÕK42Ú�a�-ÐÚãóO3ÖÎ^a�57[.- V /
Î^ÍRAR-9B�1TSTW�-0/2B�Î^AR-7- V HKÍRA½[.aD-9W.C�a�-ÐW�ÍR68çb-7B�57Z�W�5 V -0Î�[�/OÎ V 59ÍRçb1T- V ZKB�576ÑUOL�C�5

Ú�/2çb1T-C	M4 P � á�Bv/2ÞßÚãóO3 ÚbST68S�W�ÌbÎ�Z�57B�Ý@/2Bv/21T1T-710FIÝRöãÔKÚãâYöã÷Gø ÒKÎ^-7\�57W V Î�Õ
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óOðM4qÚãa�S^Î�S^Î�A@5YÎ�Î^STçY1TÞ V Í�-�C�5�C�aD-�-9W�C�STBh-�ARB`59çY1T-96 ×�C�C�STW�ÌÐSTW�\]/2\`a�-�68-96Ü59B�Þ�4q3�59ÍRH
çY1TSTW�Ìà/OÌY/2STW.C�5ßL2PÓW�5 V -0Î±Î^a�57[�Î±/ V B�57A 59Z®Z�S�W�Î^\]/21^/2çbST1TSTC�Þ]42âbS^Ì9Í�Bh-C	M4 ó�Î^a�59[�Î
C�a�/2CbC�a�-eL2POHKW�5 V -�\]/OÎ^-�a�/ V /@B	/2C�a�-7B´aDS^Ìoa�AR-7B�\`-7W�C�/OÌo-e59ZbSTW�C�-9B�Z�/2\`-�\`-71T1^Î¢Ò=W�-0/2B�1�Þ
	MNl��ÕK42Ú�a�-�STWDCK-7B�Z�/2\�-@�0Ý��ÐØ 59ÏM-7B�aD-Y/ V S^Î�çY-9\]5968S�W�ÌàÎ^S^ÌoWDST×�\]/2W�CD[.STC�a�STW.C�a�-
Î�571TÏM-9B�42Ý±/2B	/21T1T-710FIÝ�ö�ÔKÚãâbö�÷GøþAR-9B�Z�59B�68- V 59WèC�a�-�Ú�óO3Ö/2C*/2W.-YÎ^C�ST6Ù/2C�- V 	
ØÙâYöã÷GÝRFeAR-9B*ARB�57\`-YÎ�Î�57B�4

ÚãaD-�Ú�óO3�>�Î�1s59[ 68-96Ü59B�ÞàAR-9B*W�5 V -ÐB�-0Î^ÍR1TC�Î�STW.C�a�-ÐÍ±Î^-¨59Z�6Ü/2W�ÞàARB`59\`-YÎ�Îq59B	Î^Q
-7ÏM-9W¨Z�59B�68- V STÍR6 ÎsSTìO- V \]/OÎ^-YÎq4�ÚãaDÍ±Î^Q	CKaD-�WDÍ�68çY-9B±57ZYSTW�C�-7B�Z�/2\`-�\`-91T1^ÎMS^ÎD1TST_Y-91TÞïC�5
çY-�a�S^Ì9a.Z�59B*Bh-Y/21TS^ÎsCKST\�ARB`59çY1T-76ÙÎ�42Úãa�S^Î�S�W�\�Bh-0/OÎ^-YÎ�C�aD-�W�ÍR68çY-9B�59Z�STW�C�-7BhHKW�5 V /21
68-0Î�Î�/OÌo-0Î^QO-Y/2\`a�57Z�[.a�ST\`a.6Ù/2ÞàBh-YéoÍRSTBh-�C�ST68-ÐZ�59B*68-96Ù57B�Þò/21T1^59\]/2C�S^57W�42Úãa�Í@Î^Q
C�a�-ÐÚãóO3 S^Î±Î^ÍRSTC�- V Z�57B�B�ÍRW�W�STW�Ì}1^/2B`Ìo-ÐW�ÍR68çb-7B	Î±59Z�A@/2B	/21T1T-910ARB`57\�-0Î�Î�57BvÎ�[.STC�a
Î^6Ù/21T1068-0Î�Î�/OÌo-0Î�C�B	/2W�Î^ZK-9B�Bh- V /26Ù59W*Ì}C�a�-96Ù4

ÔKñãØ FIÝ�ðÓØ�/OÎ�Î^STÏM-71TÞàÝ@/2Bv/21T1T-710Øî/2\`a�STWD-ß/2CD,.EeF

ÚãaDS^Î�AR1^/2C�Z�57B�6 A�B`57ÏM- V C�5ÐçY-ÐC�a�-Ð\`B�STC�ST\]/2106Ù/2\`a�STWD-ÐZ�59B*C�-YÎsCKS�W�Ì}6Ù/OÎqÎ^STÏM-91�ÞàA@/2B	/21TH
1T-710AR-9B�Z�59B�6Ù/2W�\`-9QM/2W V Z�57B�\]/21T\`Í�1^/2C�STW*Ì}×�W�/21�Îq591TÍRC�S^59W�ÎRSTW.C�a�-�Ï¬/21TS V /2C�S^57W.\]/OÎ^-YÎ�4
ÚãaD-�FIÝ�ðÐa�/OÎ�UOLON¢W�5 V -0Î^Q7-Y/2\`aà\]59W�C�/2STWDSTW�ÌGU2ð å ØÙçYÞbC�-YÎ�57Zb1^59\]/21�68-96Ù57B�Þ¶ÒKÎ�5968-
a�/2ÏM-C	MU2ðÓØÙçYÞbC�-0Î�Õ=QM/2W V /�?@F�LONONON�A�B`57\�-0Î�Î�57B�[.STC�a�/�C�a�-059Bh-7CKST\]/21�Î^AR-7- V 59ZDðML
	
ØÙâYöã÷GÝRF�Ò=?@-9Z�4OU2PMÕK42Ú�a�-�?@F�LONONONÓ/2\`a�ST-7ÏM-YÎ�C�a�SsÎ�1TST68STCD[.STC�a�/�\`1^59\`_%Î^AR-7- V 59Z�LOL
ØÙíèì�/2W V C�a�-¨/2çYST1TSTC�ÞßC�5ÐAR-7B�Z�57B�6æP}õ±50/2C�STW�Ì�A@59STWDC*57AR-9B	/2C�S^59W�ÎRAR-7B*\`1^59\`_ß\`Þb\`1T-Y4

Ee1TC�a�59Í@Ìoa.C�a�-Ð\]59W�×@ÌoÍRBv/2C�S^57W�/2W V 68-96Ù57B�Þß\�/2A@/2\`STC�ÞàAR-7B�ARB`59\`-0Î�Î�59B*[�59ÍR1 V
a�/2ÏM-¨/21T1^57[�- V C�a�S^Î�\]/OÎ^-�C�5ÐB�ÍRW.[.STC�a�LÓ57B���W�5 V -0Î�42Ú�a�-ßÎ^6Ù/21T1�-YÎ^CDW�ÍR68çY-9B*\�a*59H
Î^-7W.Z�59B*C�a�S^Î�\]5968A@/2B�S^Î�57W.[�/OÎ å çb-7\]/2Í±Î^-ÐSTCDS^Î±/�A@59[.-7B�57Z�ðOQM/2W V ARB�57ÏMS V -YÎ@/
6Ù57B�-�Z�/268ST1TS^/2B�Î^C�/2B�C�STW�Ì�A@57STW�CYZ�59B�Î^C�Í V ÞbS�W�Ì�C�a�-�-7Z®ZK-7\`C¬57Z V 59ÍRçb1TSTW*Ì�C�a�-�W�ÍR68çY-9B
59ZDW�5 V -YÎ�42Ú�a�-¨Î^C�59ARHK\`a�-9\`_àZK-0/2C�Í�Bh-Ð[�/OÎ±/2\�C�STÏ¬/2C�- V Z�59B*C�a�S^Î�\]/OÎ^-Y4

Ú�/2çY1T-C	M4 	àÎ^a�57[�ÎRC�a�-ÐC�ST68STW�ÌbÎ@57Z�Îs-9ÏM-7Bv/21yC�/OÎ^_¬ÎRSTWèC�a�-�A±/2B	/21T1T-710\]5 V -04�Úãa�S^ÎRS^ÎRC�a�-
59WD1TÞàAR1^/2C�Z�59B�6æ[.a�-7B�-ÐC�a�-ßÎq591TÏM-7B�C�ST68-Ð[�/OÎ�Bh- V ÍR\�- V C�5¨Î^ÍR\�aô/ÓÎ^6Ù/21T10ZKB	/2\�C�S^57W
59Z0C�a�-¤57ÏM-7Bv/21T1O-7Û�-9\`ÍRC�S^59W¨C�ST68-Y4�Ú�a�-�C�ST68-¤Î^AR-7W�C V -7\�5768A@5YÎ^STW*Ì V 57-YÎMW�57C�Î^a*59[ /
V -9AR-7W V -7W�\`-ß57W.C�a�-ÐW�Í�68çY-7B�57Z�W�5 V -0Î�42í�59[.-7ÏM-9B®QOC�a�-ßÌ9B�S V Bh-9×RW�-768-9W�CDC�ST68-
Î^a�57[�Î±/ÓÎ^1TS^ÌoaDC V -7\�Bh-0/OÎ^-ß/OÎ�C�a�-ÐW�ÍR68çb-7B�59Z�W�5 V -0Î�STW�\`Bh-Y/OÎ^-0Î�42ÚãaD-ß57\�\]/OÎ^S^57W�/21
[.B�STCKS�W�Ìà59ÍRC*59ZDB�-0Î^C�/2B�CD×R1T-YÎ�C�5ÐC�a�- V S^Î^_YQOA�B`57ÏM- V C�5�çY-Ð6Ù59Bh-�C�ST68-7HK\]59W�Î^ÍR68STW�Ì
59WèC�a�-�FIÝRðÓC�a�/2W�59WèCKaD-ß57CKaD-9B*AR1^/2C�Z�59B�6ÙÎ�42Ee1TCKa*59Í@Ìoa.C�a�-Ð×�1T-Ð[.B�STC�STW�Ì�C�ST68-
Î^a�57[�Î±/ÓÎ^1TS^ÌoaDC V -7\�Bh-0/OÎ^-�[.STC�a.1^/2B`Ìo-7B*W�Í�68çY-7BvÎ±57Z�W�5 V -0Î^QOC�a�S^Î�C�Bh-9W V S^Î±Ìo-7W�-7B�H
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/21T1TÞàW*59CDBh-9AR-0/2C�/2çb1T-042Úãa�-ÐFIÝ�ðÓa*/ V C�a�-Ð1^/2B`Ìo-YÎsC�Ï¬/2B�S^/2C�S^57W.STW.C�ST68STW�ÌYÎ�Z�59B
Bh-9AR-0/2C�- V B�ÍRW�Î�42í�57[.-9Ïb-9B�QOC�aDS^Î�6Ù/2\`a�STW�-�[�/OÎ±/21�[+/2ÞãÎ�1^5Y/ V - V [.STC�a.68ÍR1TC�STAR1T-
Í@Î^-9B	Î�42÷GW�1TÞàA@/2B�C�ST\�ÍR1^/2B*W�5 V -0Î�[.-9Bh- V - V ST\]/2C�- V C�5�B�ÍRW�W�STW�Ì}C�aD-YÎ^-Ð\�/OÎs-YÎ�42Ú�a�Í±ÎsQ
S?��5Ð\]59W�õ�ST\`C�Î�[.STC�a�57CKaD-9B*Í±Î^-7B	Î�6Ù/2Þàa�/2ÏM-ÐSTW�C�B`5 V ÍR\�- V Î�5968-ÐÏ´/2B�Ss/2CKSs59W.STW.C�a�-
C�ST68STW�ÌYÎ�42EG1^Î�57QMÎ^Þ¬Î^C�-76æçYÍ±ÌbÎ@/2W V Ý��ÐØ çbÍ@ÌbÎ±57ZKC�-9Wè\�/2Í@Î^- V ÿ�57ç V -91s/2Þ¬Î±59B*Z�/2ST1TH
ÍRB�-0Î�42ÚãaD-YÎ^-ÐARB�57çY1T-96ÙÎ±/2Bh-Ðçb-7STW�Ìà/ V�V B�-0Î�Î^- V çYÞàC�a�-¨Î^C�/2Z®Z�/2CD,.EeF�/2W V Ô;ñ�Øî4

âbS^Ì9Í�Bh-C	M4 P�Î^a�59[�Î�C�a�-ÐAR-9B�Z�59B�6Ù/2W�\`-�Z�57B*JOJ�Î^C�-9A@Î±57W.C�a�-�ØÜÚ���Ôü42ø�a�ST1T-ÐC�a�-
Î�571TÏM-9B�Î^a�57[�Î±Ìb505 V A@/2Bv/21T1T-71TSTìM/2C�S^59Wô59W.C�a�-ÐFIÝ�ðOQOC�a�-ÐW�57W�HKA@/2Bv/21T1T-71TSTìO- V C�/OÎ^_ãÎ
V -YÌoB	/ V - V AR-9B�Z�59B�6Ù/2W�\`-0423eÍ�-ÐC�5�C�a�-Ð1^/2B`Ìo-ß/26Ù57ÍRW�C*59Z�C�ST68-Ð\�57W�Î^ÍR68- V çYÞà×�1T-
[.B�STCKS�W�ÌoQOC�a�-¨59ÏM-7Bv/21T1yçb-7W�-9×RC*59Z�×RW�-ßÌ9Bv/2STW.A@/2B	/21T1T-71TSTìM/2C�S^59W.[�/OÎ±Î^6Ù/21�1T-9B�59W.C�a�-
FIÝRðÓCKa*/2W.C�a�-�Ú�óO3�42í�59[.-7ÏM-7B�QOC�a�-ÐFIÝ�ð�>�Î�a�S^ÌoaD-9B*C�a�-Y57Bh-9C�ST\]/210ØÙâYöã÷GÝRFeBv/2C�STW�Ì
Bh-YÎ^ÍR1TC�- V STW.Z�/OÎ^C�-9B�59ÏM-7Bv/21�10A�-7B�Z�59B�6Ù/2W�\`-Y42Ú�a�-�FIÝRðÓAR-9B�Z�59B�68- V /2C*/2ARARB`59Û�STH
6Ù/2C�-91�Þ%U å ØÙâYöã÷GÝ�FeAR-7B�ARB`57\�-0Î�Î�57B�57W.A@/2Bv/21T1T-710FIÝRöãÔKÚãâYöã÷Gø$4

ÚãaD-�FIÝRð�/21T1^59[�Î±/2W�ÞßW�ÍR68çb-7B�57Z�ARB`59\`-YÎ�Î�57B	Î�C�5�çY-�Í@Î^- V QM/2W V C�a�-Ða�5YÎ^CD\]5 V -ÐS^Î
Ìo-7W�-9B	/21T1TÞßB�ÍRW�59Wô/�a�S^Ìoa.68-76Ù59B�ÞàARB`59\`-0Î�Î�59B�Ò�	MU2ðÓØÙçYÞbC�-0Î�ÕK42í�59[.-7ÏM-7B�QOC�a�S^Î
68-76Ù59B�Þà1TST68STC*57W.C�a�-�a�50Î^CDST68A@5YÎs-YÎ±/�\`-9S�1TSTW�Ìà57Z�/2B�57ÍRW V �ONON2Q®NONON�\`-71T1^Î±59WèCKaD-
\`Í�B�Bh-9W�CbÏM-7BvÎ^S^57W859ZMA@/2Bv/21T1T-71IFIÝ�ö�Ô;Ú�âbö�÷¨ø 4�ø�a�ST1�-�C�a�S^ÎRSsÎRAR1T-7W�C�Þ¨Z�59B´6Ù50Î^CbúãÍR1T-9B
ARB`59çY1T-96ÙÎ±57Z�ST6868- V S^/2C�-Ð\]59W�\`-9B�W�QOSTCDS^Î�W*59C*/ V -YéoÍ@/2CK-ÐZ�59B�/21T1�57Z�C�a�-96Ù42Ú�a�Í@Î^Q
-7Z®Z�59B�C�Î±/2Bh-ß57W�Ìb57STW�Ì}C�5�Bh- V ÍR\`-�C�a�-Ð68-96Ù57B�ÞàB�-0éoÍ�S�B�-768-9WDC�57Z�C�a�-Ða�5YÎ^CD\]5 V -04

ú�Û�AR-9\`C�- V EeA�AR1TS�\�/2C�S^57W�/2CDöãØÜÚ EeF

ÚãaD-�\`Í�B�Bh-9W�C*Î^C�/2C�-¨59Z V -9Ïb-91^57AR68-9W�C*57Z�A@/2Bv/21T1T-710FIÝRöãÔKÚãâbö�÷Gøþ6Ù/2_b-0Î�STCD[.-91T1
Î^ÍRSTC�- V Z�59B�/�\]5Y/2B	Î^-ßÌ9Bv/2STWèA±/2B	/21T1T-710-9WDÏMSTB`59W�68-7W�C*ÒK/2çã59ÍRC*UON�A�B`57\�-0Î�Î�57BvÎ�ÕK42Ú�a�S^Î
-7W�ÏMSTB`59W�68-7W�CD6Ù/2ÞßçY-Ð\�57W�Î^C�B�ÍR\`C�- V çYÞßC�a�-¨/2ÏM-9B	/OÌo-ÐW�-0/2BhHKCK-7B�6æÍ@Î^-9B�/2CMöãØÜÚ0EeF
çYÞàW�-7CK[�57B�_YSTW�Ì}C�50Ìo-9C�a�-7B�/2Ï´/2ST1^/2çY1T-�[�57B�_¬ÎsC�/2C�S^57W�Î^QM57B�çYÞàÍ@Î^STW�Ìà/�6%Í�1TC�STARB`59\`-0Î^H
Î�57B�Î^a�/2Bh- V 68-76Ù59B�Þà6Ù/2\`a�STWD-Y4

Ú�/2çY1T-�	M4 	 � ÔKñ�ØÑFIÝRðÓÚbST68STW�ÌbÎRZ�59B*Ý±/2B	/21T1T-91yFIÝ�ö�Ô;Ú�âbö�÷¨ø ÒKÎs-9\]59W V Î�Õ
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